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Denser-Safer- Cleaner 


POURING—2.75's, 57's, 75's, 90's, 105’s, 155's, 8-inch, 60 
and 81 mortars, mines, etc., etc., at better than a skid a 
minute—with NO down time! 
MELTING—'f it melts at all, TRIPLEX will do it faster! 
PROBING — Triplex ‘‘Silvertip'’ Probes Transmit More 
B.T.U.s Per Second on Less Steam. The Industry's Fastest 
and Safest—Unconditionally Guaranteed! 
— ASSEMBLING—Crimpers, Powder Bag Inserters, Jumble 
Unit Fixtures, Funnels, Concentricity Gauges, Washout Units, 
Carton Inserting and Taping Machines, Drilling and Facing, 
Punchesand Dies, Angel Buggies, Explosive Handling Trucks, 
Demil and Rehab, Complete Round Assembly, Etc., Etc. 
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Silvertip Probe Standard of the Industry 
TRIPLEX INDUSTRIES INC., CHICAGO 27, ILL. » PHONE RIVERDALE 2200 


WRITE, WIRE, OR PHONE « FRANK A. HINGER * DESIGNERS AND BUILDERS ¢ HIGH EXPLOSIVE SPECIALISTS 
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give truck 


in the new Timken-Detroit indoor 
proving ground...and only 


We torture them... shock-load, over-speed and jerk them... 
twist, strain and abuse them. We match every on-the-job hauling 
condition... then throw in a few devilish tricks of our own! 


The result? You know for sure that any 
Timken-Detroit axle can take more 
abuse on the job it was built for than 
any other axle made! 

To prove it, we moved a huge proving 
ground indoors. In one room we can sim- 
ulate any hauling situation—our engi- 
neers can apply 50 years of experience 
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to perfecting axles for modern trucks, 
buses and trailers, and measure per- 
formance with scientific precision. 

This research pays off in longer truck 
life; less maintenance, repairs and down- 
time; lower operating costs. No wonder 
Timken- Detroit axles with Hypoid gear- 
ing rate “first” with wise truck owners! 


TDA proves axle quality 
and performance in this 
“Torture Chamber” 


Here we simulate actual highway 
conditions . . . test quality and per- 
formance of axles under any haul- 
ing situation, such as duplicating 
the kinetic energy of 80.000 Ibs., 
G.C.W., at 60 m.p.h. All tests are 
repeated hour after hour with an 
automatic cycling control. 


PARTAARALT 


ARAL 


Whatever you haul .. . simulated 
service conditions show up elec- 
tronically on a screen like this. For 
instance—a heavily loaded truck on 
a bumpy, twisting road—then on a 
level express highway or long 
grade. What happens to the axle 
and gearing is measured, charted 
with absolute scientific accuracy. 
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No matter the twist, thrust or shock . . . Timken-Detroit 
axles can take it! Regardless of load, road and speed con- go.. 
ditions . .. even the impossible . . . the new Timken- Detroit 
Straight-Line Drive for the 214-ton, 6 x 6 military truck 


is a vastly improved unit. 


net 
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On Timken-Detroit axles... you go anywhere you gotta 
. and with power and stamina. You can’t be choosey 
in combat .. . and you can’t afford breakdowns in sched- 
ules or the vehicle. And every day, continuous research is 


adding even greater performance to the 6 x 6. 


What's more... 
INTERCHANGEABILITY... 





beating 


Timken has 





Hypoid . . . Timken-Detroit's “baby”. . . 
proved in billions of ton-miles of service. 
Slower gear ratios without loss of strength. 
Larger bearings . . . bigger, stronger offset 
pinion . . . more teeth in contact . . . torque 
transmission increased. Available in world’s 
only complete axle “family”. . . single-speed; 
single-speed, double-reduction; 2-speed 
double-reduction final drive units, in 7 basic 
capacities covering entire range of medium 
and heavy-duty requirements. 





of parts for easier logistics 


la simpler logistics problem of stowage and palletizing. 


« Fewer different parts in stock bins — of vital necessity to military 
supply officer who must maintain a warehouse on wheels. 


Far greater ease of maintenance. 


+ Reduced personnel training time in operation and maintenance, 


2 
3 
4. Fewer records of parts and service operations to maintain. 
5 
6 


+ More personnel made available for other duty. 


Faster availability between manufacture and use. 





New TDA Drive Line 





Here’s what makes the Timken-Detroit 
6 x 6 assembly “‘tick’’ 


The new design features a straight 
line drive from the front axle through 
the transfer case to both rear axles 
This is possible because top-mounted 


double- reduction final drives are used 
on all three axles. Ground clearance is 
increased . . . propeller shaft angles 


reduced vertically and horizontally. 


TIMKEN 
AXLES 


“TORTURE-TESTED” 
to Save Money on the Job 


WORLD’S LARGEST MANUFACTURERS OF 
AXLES FOR TRUCKS, BUSES AND TRAILERS 


I) Yi Stanctare, 


A 
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Plants at: Detroit, Michigan « Oshkosh, Wisconsin « Utica, New York 
Ashtabula, Kenton and Newark, Ohio « New Castle, Pennsylvania 
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\ <) Year after year, kitchen operators of all categories buy 


more Hobart food, kitchen, dishwashing and bakery machines than any 
other make. Superior design and superior peformance is, of course, one 
reason. The Hobart guarantee and most convenient service facilities are 
others. But isn’t the big reason for this overwhelming preference the 
fact that Hobart machines, year after year, must have proved that 
they return the greatest value for every dollar invested in them? 
Our representatives like to be asked to prove this very fact! . s . 


The Hobart Manufacturing Company, Troy, Ohio. 


Models Representative of the Most Complete Line in the Industry. 
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Some good thing? 
WHICH OF YOUR to know about 


. ing 
METAL-CLEANING JOBS Metal Clean! 


WOULD YOU LIKE 


TO IMPROVE? 


q Are you cleaning metal in the most economical way? See 
y & y 
page 9 of Oakite’s FREE booklet on Metal Cleaning. 


9 Are you cleaning metal the fastest way? See page 11. 
§ Can you clean brass anodically with no tarnish? See page 18. 


§ Can you clean steel and prepare it for painting for less than 
20 cents per 1,000 square feet? See page 24. LISTED BELOW are some of 


9 Do you need a cleaner that removes rust and oil at the same the operations discussed in 


time; often eliminating all need for pickling? See page 28. 
: 6 I és pas this 44-page illustrated book- 

4 How do you clean parts that are too large to be soaked in let. Pt ee te 
tanks or sprayed in machines? See page 30. a a a sem oe 


@ Does your burnishing barrel produce high luster? See which you are interested. Then 


page 32. let us show you how Oakite 


4G What do you do when oversprayed paint neither floats nor methods can give you better 
sinks in your paint spray booth wash water? See > 35. , , 
y I _ sas r? See page 35 production with greater econ- 
@ Would you like to eliminate expensive drying from your 
anti-rust procedure? See page 37. 
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More than ever, light, flexible polyethylene sheathed cable 
developed by Bell Telephone Laboratories is providing speedy 
answers to the demand for more telephone service. 


But at thousands of splices, the sheath must be thoroughly 
sealed against moisture. Laboratories engineers developed a 
protective casing which is quickly and simpiy bolted in place. 
The edges and ends of the casing are permanently sealed with 


a new compound developed by Laboratories rubber chemists. 


Now, economical polyethylene cable can be installed much 
faster and at lower cost. Here is another example of how Bell 
Laboratories continually finds ways to keep telephone service 
high in quality, while the cost stays low. 


BOLTING 
VOICES 
TOGETHER 


Adjusting casing over splice in polyethylene 
cable. Edges and ends are sealed with a new 
Butyl rubber compound that won’t harden, dry 
out or lose adhesion even in extreme heat or cold. 


CLOSED CASING IN PLACE 


BELL TELEPHONE LABORATORIES 


EXPLORING AND INVENTING, DEVISING AND PERFECTING, FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE! 
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YH A L he 3s Oe IN Ci 4 > 
OF THE WORLD 


M-47 tank accompanies U.S. infontry 
on training mission in Evrope. 





tor Ordnance 


BY AMERICA’S FOREMOST PRODUCER 


Wherever peace and security are threatened by 
aggressors you will find armored equipment made 
in the U.S.A. standing guard. Engineering and 
metallurgical ‘“‘know-how,”’ combined with mass 
production techniques common to this country alone 
are building an arsenal of defense for all the world. 

Consider armor plate for tanks. Serving as key 
producer and coordinator for Ordnance armor 
plate programs has been a Standard Steel Spring 


assignment for years. Our talents have contributed 
mightily to the design and production of many 
tank components. The flexible handling of our 
unexcelled manufacturing facilities has expedited 
shipment of an impressive tonnage of flat, formed, 
fully machined parts to all major tank producers. 
This program will continue until all who challenge 
the free way of life are made to realize the futility 
of attack. 


Standard Steel Spring Division 








Armor Plate Office: PENOBSCOT BUILDING, DETROIT, MICH. 





TRIBUTES TO SOME PEOPLE WE ALL LIKE: 
from Chrysler Corporation 


TYPICAL CAREER OFFICER is Captain Allen Snyder, U.S. Army. ACTING OFFICER OF THE DECK Albert EF. Kizis, Lt.(jg) U.S. Navy, 
Snyder enlisted in 1940, served every enlisted rank, received a battle- directs a change of course on the bridge of the U.S.S. Tarawa. Kizis, 
field commission after heroic action on the island of Leyte in World a graduate of the University of Scranton, Pa., attended Officer 
War II. Now Faculty Chief of training, 9th Inf. Div., Ft. Dix, N.J., Cap- | Candidate School at Newport, N. J. Currently on a two year tour of 
tain Snyder here instructs a recruit in the use of the flame thrower. duty, Kizis can ship over for additional duty as he chooses. 


PHOTO BY PHILIPPE HALSMAN 


BUCKLING ON GEAR AS HE GOES, Capt. Richard Davis races for his UNDER A BLANKET of heavy naval bombardment, Lt. Charles E. 
Mueller leaps from the mouth of an LVT amphibious landing craft, 


jet fighter during an alert “scramble” at MeGuire Air Force Base. In 
two minutes, he'll scream into the air, carrying live ammunition just in leading an assault against a fortified beach during air-ground prob- 
lems at Marine Corps Schools, Quantico, Va. Only 23, Lt. Mueller 


case it’s the “real thing.”’ On the alert 24 hours a day, these skilled 


jet pilots are key men in the program of the Air Defense Command. is already a veteran of six years service, plans to do thirty. 
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THEIRS IS THE 
HARD-EARNED JOB OF 
COMMAND 


The Regular Officer in the U. S. Armed Forces today, 
whether serving at home or overseas, is something 
unique in the military history of the world, and also 
in the history of his country. 


By birth and instinet a citizen of a peace-minded 
country, his is the task of command of the toughest 
and most technologically intricate warfare the world 
has ever known. His is the job of leadership in morale 
and in maneuver of his fellow citizens who join him 
in peace time training or war time urgency. His is often 
the job of civilian, military, and even diplomatic com- 
mand in occupied territories far from home. 


There was a time when most officers were graduates 
of the traditional Academies. But today’s massive 
manpower requirements draw much officer comple- 
ment from OCS, and college ROTC training programs. 
And war time emergency has seen many capable men 
commissioned in the heat of battle, to fill the needs 
of frontline command. 


Chrysler Corporation is proud to salute the Officers 
of the Armed Forces of America. Here they are on 
these pages, running your Army. commanding your 
ships, flying the missions that defend your shores. 
Take a good look at them. For they are the loyal men 
and women of America who help look after the hard 
daily business of guarding the country in which you live. 


This message about people ne all like is pre sented hy your 
PLYMOUTH— DODGE DE SOTO CHRYSLER 
DODGE “JOB R {ThD” TRI ( K dealers, and 


CHRYSLER CORPORATION 


Enjoy" Medallion Theatre’ 
ily...every week. CBS-TV . See your local paper for time and station 


. dramatic entertainment for all the fam- 





| by Epcar A. Guest 


| They are the ones, air, sea and land, 
Trained to obey and to command: 
Scholars of merit and degree 
Generals and admirals some to be, 
Chosen as lads. deserving trust 
Willing to die, if die they must. 


West Point, Annapolis are schools 
Where honor’s held by rigid rules 

This their high purpose and their plan, 
To train the boy to be a man 

That done, to serve his country's need, 


His comrades he ll be fit to lead, 


They are our nation’s chosen best, 


Tested by every human t 





For knowledge, courage, strength of will, 
Devotion patience, judgment, skill, 
4t first cadets, but ry one 


Men to command as time goes on, 


{dmirals, generals, captains all 

Ready to answer duty s call 

‘Til peace shall come and war shall end, 
On them for freedom we depe nd. 

Men (in salute I raise my hand) 
Trained to obey and to command, 





If you would like a reprint of this poem suitable for framing, write 
Chrysler Corp.., Dept RS4, 341 Massachusetts Ave., Detroit, Mich 
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THE LIAISON OFFICERS for the defense advisory committee for 
women in the services leave the Pentagon with Lt. Col. Emily C. 
Gorman, deputy director of the WAC, Representing the Navy, Army, 
Marines and Aur Force, these officers are typical of the many women 
who have voluntarily entered the armed forces, finding a rewarding 
career while making their special contribution to our defense, 








FAST COAST GUARD RESCUE BOAT spe eds victim to shore as Chief 
Bos’n John J. Gibbs, Commanding Officer of Rockaway Lifeboat 
Station in New York, supervises resuscitation. Under the Treasury 
Department in peace, the U. 5. Coast Guard performs many vital 


functions of rescue, patrol, and law enforcement on the high seas 


This advertisement appears in UFE January 18, 1954 
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First of the true tri-sonic fighters, the new F-100 Super Sabre exceeds 


Mach 1 in normal, level flight... flying faster than the speed of sound. 


MACH (pronounced “‘mock"’) is a term you'll be seeing more and more 
since it is the only really accurate way of evaluating jet plane speeds, 
The need for this special standard of measurement is due to the 
fact that the speed of sound varies with changes in temperature and altitude. 
At sea level, for instance, sound travels at speeds ranging from 
735 MPH at an air temperature of 60° to 800 MPH at 100°. 
However, using the Mach numbers, a jet traveling at Mach 1 is flying 
at the speed of sound, no matter at what altitude or temperature. 
Far advanced beyond any fighter now in production, the F-100 Super Sabre 
was designed and built by North American to meet our nation’s need. 


Engineers of vision... men who appreciate a challenge, are wanted 
at North American. If you are an engineer looking to the future, 
write North American, Los Angeles 45, California, 


Organization, Facilities and Experience Keep 


North American Aviation, Inc. 


Years Ahead in aircraft... guided missiles... electronics...atomic energy...research and development 
ORDNANCE 
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Announcing... 


a new 
method for 
analyzing 
gears 

by optical 
gaging 


OGP Gear Analyzer and Set-Master for 
gears %" to 5%” P.D. Requires no mas- 


ter gear. 


Gear analysis can now be done visually by optical gaging methods. With 
the new OGP Gear Analyzer you can check involute spur gears function- 
ally and analytically ander simulated operating conditions. A single 
chart-gage can be used for any gear with the same pressure angle to 


inspect, analyze, and gage the following elements: 


@ Involute Profile. 
e Fillet Interference (or 
Clearance). 
Outside Diameter. 
Root Diameter. 
Pitch Diameter. 
Backlash (effective tooth thick- 
ness at Standard P.D.), by: 
(1) Center distance 


(2) “Slap between teeth” 
@ Tooth-to- Tooth Spacing— 
(Circular Pitch). 
@ Modified Tooth Form. 
@ Tapered Teeth. 
@ Tooth Crowning. 
@ First and Last Contact Points. 
@ Off-Axis Teeth— (asymmetrical). 


Complete analysis of “running conditions” can be made, even when 


gear operates with backlash. 


Write for the details on this fast, accurate gear checking method. 


OPTICAL GAGING PRODUCTS INC. 


26 FORBES STREET, 


ROCHESTER Ii, N. Y. 


SPECIALISTS tN PROJECTION GAGGING 
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A Special AUTOMATION EQUIPMENT 
Designing and Building Service 


A Many progress-thru type mechine tools 
employ special conveyors to return the work- 
holding fixtures to the loading end of the ma- 
chine, as shown above. Barnes conveyors are 
OMPLETE facilities are now provided designed to do this work automatically, in 


by the Process Equipment Division of cycle with the machine, to greatly reduce 

the W. F. & John Barnes Company for work-hendling costs. 

the designing and building of standard 
and special automation equipment. Widely ex- 
perienced in this specialized field, Barnes have 
developed many units, both large and small, which 
are now successfully and profitably cutting work- 
handling costs and increasing production output ee ny 
in hundreds of industrial plants. The three units =e sothbantiinn ts Gis pede tananitens 
illustrated are typical of the broad range and —— We : automatic loader and unloader for handl- 
variety of thousands of methods and processes ee oe Se | ; ing heavy railroad axles before and after 


developed by the Barnes’ Process Equipment machining. Smooth, occurate traversing of 
Division the cariages is accomplished with a 


special electrical slow-down circyit, 
Here at Barnes, you'll find the varied engineering 

and creative skills, plus over 75 years of machine 

building background, to help you solve many 

troublesome production problems. And because A This special semi-automatic testing machine was developed by 

Barnes to test for leaks in automotive power steering castings. It handles 

four workpieces per cycle. Except for loading and unloading, all 

operations are performed automatically. 


all planning, engineering, and manufacturing 
efforts are closely coordinated, you have available 
a complete Awtomation Equipment Service from 
one convenient source. 


ASK FOR AN ANALYSIS OF YOUR WORK-HANDLING METHODS GET THIS Write today for your copy of “Co- 
ordinated Creative Engineering and, 


Find out how these unique creative and specialized Manufacturing” — a 32-page book- 
resources can help you cut costs. Your problem let crammed with cost-cutting Awto- 


will be given expert and individual attention. mation Equipment ideas, 





WEONN Mm) W.F. & JOHN BARNES COMPANY 
PROCESS EQUIPMENT DIVISION 


BARNES 308 SOUTH WATER STREET © ROCKFORD, ILLINOIS 
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mote and more service shipments (|| 
90 WIREBOUND 


An ever increasing number of suppliers are taking 
advantage of improved Military and Federal 
specifications so that they may obtain the benefits 
of Wirebound containers for Armed Service shipments. 
They've found Wirebound box manufacturers well 
qualified to supply containers that meet government 
requirements for parts, equipment, over-packs, food 
and hundreds of other uses. Wirebound plants 
throughout the country are up-to-date on Armed 
Service shipping specifications and have the experience, 
technical know-how and testing facilities to produce 
the best container for each use. Why not check with 
your Wirebound supplier or write for full information! 





Wirebound Box Manufacturers Association 
Room 1163, 327 South LaSalle Street, Chicago 4, Illinois 
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“We're 100% satisfied with 
‘ our Caterpillar Diesel Engines 
and won't have anything else’ 


N. J. Kennedy, Gen. Supt., 
The F. P. Weaver Coal Co., Lid., Toronto, Ontario 


= won't hear a statement like that from a user unless 
his equipment has done a standout job for him. Mr. 
Kennedy speaks from firsthand experience with three 
Cat* D13000 Engines in Lorain cranes. 


One of them powers this 1°4-yard clamshell, used for 
unloading vessels and rehandling coal. In 14 years on this 
dusty job, the D13000 totaled some 38,000 working hours. 
In the other two Lorains, one D13000 has accumulated 
over 40,000 hours and the second over 36,000 hours. 


This owner went on to say, “Economy and depend- 


When 
you consider that Caterpillar Diesels can use low-cost No, 2 
furnace oil without loss of efficiency and without fouling, 


that can mean a substantial saving in any operation. 


ability are the main reasons for my satisfaction.” 


These rugged yellow units save you money other ways. 
Long life and dependability are engineered into them. 
They stay on the job, day after day, with a minimum of 
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maintenance and down time. And your Caterpillar Dealer 


is nearby for prompt, on-the-spot service, 
Standardization on Caterpillar power pays off hand- 
somely —ask your dealer for proof. Engines and electric 
sets, in 12 sizes for every purpose, range up to 500 HP 
and 315 KW. He can furnish these money-saving units 
for replacement, and leading manufacturers can supply 
them in the machines they build. Get the full facts today! 


CATERPILLAR, Peoria, Hlinois. 


CATERPILLAR’ 


Cat and Caterpitiar are registered rademerks 
g THE DATE+e* 
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Flexibility to meet the demands of any military 
situation . . . flexibility to travel any terrain with- 
out power loss—that’s the performance Interna- 
tional Harvester builds into 5-ton trucks for the 
Armed Forces. 


The same engineering, research and manufacturing know- 
how that have built our reputation for quality, also stand be- 
hind our military production. Rigid tests conducted at Inter- 
national Harvester proving grounds in Fort Wayne, Indiana 
and at Phoenix, Arizona prove that production! We know 
these trucks have extra power and sturdiness always on the 
ready. 

The twist course, putting an International 5-ton 6 x 6 
through the paces, is only one of many tests used to determine 
the amount of punishment these trucks can take. Interna- 
tionals are proved before they start . . . will set the pace wher- 


ever, whenever duty calls. 


t he T E aa WN A T j  @ ad A L Builders of products that pay for themselves in use... 


International Trucks * McCormick Farm Equipment and Farmall Tractors 


HARVESTER “V7.” 
Illinois Crawler Tractors and Power Units * Refrigerators and Freezers 
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A NEW TERMINATION 


e@ COMPUTERS 


TECHNIQUE FOR. (<= 


e SWITCHBOARDS AND IN- 
SIDE PLANT EQUIPMENT 


@e RELAYS, SWITCHES, AND 
MULTI-CIRCUIT COMPO- 
NENTS 


If you are concerned with the wiring of close spaced 
equipment, investigate the new AMP Solderless TAPER 
TAB RECEPTACLE for flat relay or switch tabs shown 
at right. It is self locking when installed on a male tab 
with matching 314° taper, yet can be removed and 
reconnected any number of times without solder or 
special tools. These terminals are supplied on reels in 
continuous strip. Customer crimps them on wires 
using AMP automatic machines at speeds up to 4,000 
per hour! 

Performance of these miniature connectors meets 
exacting requirements for millivolt drop, corrosion re- 
sistance, and vibration. They are suited for critical low 
level circuits or power circuits up to several amperes. 

Write to AMP Electronics Division for complete 
information concerning AMP TAPER TAB RECEP- 
TACLES ... you will receive data and samples by 
return mail. 


AMP Trade-Mark Reg. U. S. Pat. Off. 


AIRCRAFT-MARINE PRODUCTS, INC. 
2100 Paxton Street, Harrisburg, Pa. 


Aircraft-Marine Products of Canada, Ltd. 
1764 Avenue Rd., Toronto 12, Ontario, Canada 
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PHOTO SHOWS AMP SELF LOCK- 


ING TAPER TAB RECEPTACLES BEING 
APPLIED TO MATING TABS ON A STEPPING 
SWITCH. LOCKING ACTION GIVES MAXIMUM 
ELECTRICAL AND MECHANICAL SECURITY 
... CONNECTIONS ARE SUITABLE FOR CRITI. 
CAL LOW LEVEL CiRCUITS. 
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MAGNETIC RECORDERS 


The most complete line of data tape recorders 


AMPEX has applied magnetic tape recording to more varied prob- 
lems in research, testing and control than any other manufacturer of 
tape equipment. To meet specific demands for broad frequency 
response, precise timing, extreme tape stability, high shock resistance 
and reliable transient accuracy, Ampex has built machines of a wide 
variety of designs. And from this experience has come this line of 
proven magnetic recorders: 





F-M CARRIER TYPE RECORDER — MODEL 306 
Explosions, shock waves, geophysical data and other highly transient 
phenomena can be recorded on the Model 306 with excellent 
“instantaneous” accuracy. Because the machine uses an fm carrier 
to modulate the signal, the accuracy of the recording is unaffected 
by minor tape imperfections. 
Also, the Model 306 is able to record the vast majority of all 
mechanical occurrence, since it covers the extremely useful fre- 
quency range from 5000 cycles/sec. down to zero (D.C.). 
OPTIONS: One to 14 tracks 

Rack, console or combination mounting 

Record and playback, record only or playback only 
WIDE RANGE DIRECT RECORDER — MODEL 307 
With a frequency response from 100 to 100,000 cycles per second, 
the Model 307 is particularly suited to steady state data occurring 
over a wide range of frequencies. The 307 has had extensive 
application in fm-fm telemetering, sharing this field with the Model 


500 described below. 
OPTIONS: Same as Mode! 306 


PULSE WIDTH RECORDER — MODEL 303 

This model can record any type of phenomena that lends itself to 
pulse width coding. Pulses can range from 60 to 1000 micro- 
seconds and will be accurate in duration to closer than 2 micro- 
seconds. Since each track on the machine may record commutated 
data consistit.g of many channels, it is possible to record hundreds 
of parallel data channels on one tape on a Model 303 machine. 

OPTIONS: Same as Mode! 306 


COMBINATION RECORDERS = MODELS 309, 311, etc. 

Special Ampex Data Recorders can incorporate combinations of 
the heads and electronic circuitry of the 303, 306 and 307. Thus 
the parallel tracks on the same combination recorder might have 
the widely differing characteristics of each of those models. For 
example, on its parallel channels such a recorder might have an 


overall frequency response of 0 to 100,000 cycles/sec. 
OPTIONS: Same as Mode! 306 (but 2 or more tracks) 


“LOW FLUTTER” WIDE RANGE RECORDER = MODEL 500 
The Model 500 is a four-track, two-speed magnetic tape recorder 
designed to achieve extreme stability of tape motion while record- 
ing information in the frequency range between 100 and 100,000 
cycles. Thus it is able to record fm-fm telemetering data without 
introducing any objectionable data error from small variations in 
tape speed. It has the lowest known flutter and wow characteristics 
of any tape recorder—less than 0.1% peak-to-peak by RDB 
standards. 


Console mounting only 
Four tracks only 


Series 300 data recorder 
in rack mounting 


Series 300 data recorder 

in console mounting 

Rack mounting of portions of the 
electronic components may be 
necessary on multi-track console 
mounted recorders 


— 
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Ampex Mode! 500 Recorder 


AMPEX CORPORATION 
934 Charter St., Redwood City, California 


BRANCH OFFICES 

New York, Chicago, Atlanta, San Francisco 
ond College Park, Maryland (Washington, 
0.C., area) 

DISTRIBUTORS 

Radio Shack, Boston; Bing Crosby Enter- 
prises, Los Angeles; Southwestern Engi 
neering & Equipment, Dallas and Houston 
Canadian General Electric Company in 
Canodo 





For specifications and other information, write Dept L-1535 





| MAGNETIC RECORDERS 
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This trade mark on rockets, shells, fuzes 


and other ammunition metal components 
assures the armed forces of highest quality, 


delivery as promised and fair price. 


HECKETHORN MANUFACTURING AND SUPPLY COMPANY 


LITTLETON, COLORADO 


Contractors to the United States Armed Forces for Rockets, Shells, Fuzes, Research and Development 
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IT INTO THIS PICTURE? 


Metal stampings have been the specialty of G. P. & F. for over 73 years. 


_ Your Froude 


The illustrations above show just a few typical examples of contract parts 
we make for hundreds of customers. If you use deep drawn or stamped 
metal parts in your products, the chances are good that we have the facilities 
to meet your requirements. When you think of G. P. & F., think of over 
1000 skilled people...15 acres of production facilities...293 deep 
draw and stamping presses...97 welding machines ...and a complete 


tool and die department. 


, 


Stamping *® Drawing © Forming 
Galvanizing © Welding 
Lead Coating © Spray Finishing 


Vitreous Enameling ¢ Fiberglas 


5 


GEUDER, PAESCHKE & FREY CO., 1327 W. St. Paul Ave., Milwaukee 1, Wis. 
ORDNANCE 





LARGE SIZES AND 
INTRICATE SHAPES 
CAN NOW BE FORGED 

VT 


The press forgings produced by Cam- 
eron approach for the first time the broad 
field of intricate shapes and patterns that 
have been limited heretofore to steel cast- 
ings. Thus, the many manufacturing ad- 
vantages of steel forgings are made more 
widely available. These advantages in- 
clude controllable grainflow characteristics 
and a uniformly high quality, free from 
internal defects such as porosity and 
inclusions. 


The Cameron forging process opens the 
door to a great many design features 
which will aid in producing equipment of 
greater utility and at a lower cost in man- 
power and material. 


FORGE AND ORDNANCE 
DIVISION 


IRON WORKS. iwc. 
HOUSTON, TEXAS 








Cost DELIVERED ON TIME 


: 


® 
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A modern cold room at AC where functional tests 
on equipment are made under controlled conditions. 


Giving Defense Products 


GENERAL] 
MOTORS 


AC is now producing — in volume — these com- 
plex, high-precision, electro-mechanical devices 
for the Armed Forces: 

e “A” Series Gun-Bomb-Rocket Sights 


e A-1A Bombing Navigational Computers 
e T-38 Fire Control System for the Skysweeper 


* 


Would you like employment offering travel and educational 
opportunities? We invite graduate electronic, mechanical, 
servo and field service engineers to write our Salary Per 
sonnel Department for booklet “You and Your Future.” 
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In the AC plants will be found not only the latest machine-tool 
equipment of every description, but also the very newest and 
finest in testing facilities — 

humidity chambers 
darkrooms 


@ screened rooms for elimina- 
tion of outside electrical 
interference 


e@ complete testing laboratories 
electronic computing brain 
high-altitude test chambers 
vibration-testing equipment 
sound rooms 
cold rooms —to 100° below standards rooms for main- 
zero F taining basic standards for 

e high-temperature rooms electrical test equipment 

Years of experience in producing complex electro-mechanical 

devices for the Armed Forces makes AC a logical choice to 

engineer, develop and build any new devices of a similar nature 
which may be under consideration by your organization. 


GM 
AC SPARK PLUG DIVISION ES GENERAL MOTORS CORPORATION 
FLINT, MICHIGAN 
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ASSURES FIRM FOUNDATION 
FOR MACHINES * 


This type of a “‘money-maker” is frowned 

upon by our government (it has its own 

peculiar ideas about money makin’) but a “Kreolite” 
Wood Block Floor is a “horse of a different 

color” . . . many printers and manufacturers have 








experienced the money making qualities of these floors, 
They assure a firm foundation for machines .. . 
resist and absorb terrific weights, pressures, blows, 
noise and vibration . . . thus providing a comfortable 
floor to work and walk on, Coated with 
“Kreolite Jennite” it is dust, skid and spark-proof 

. cooler in summer and warmer in winter. 





A Kreolite Wood Block flooring expert will 
call at your request. 


THE JENNISON-WRIGHT CORPORATION 


TOLEDO 9, OHIO 30 Nation-Wide Offices 





SPECIFY KREOLITE ... Hundreds 
of millions of square feet used 
by leading industries since 1911 


VIOOl ‘ 
2 IRR ES 


ALSO “KREOLITE” RAILROAD CROSS & SWITCH TIES + INDUSTRIAL TRACK TIES + COAL TAR PRODUCTS + BRIDGE & DOCK LUMBER 








NAX 


ALLOY STEELS 


MODERN STEELS for MODERN TRANSPORTATION 


Y N-A-X HIGH-TENSILE stecl—a low-alloy high strength structural steel used 
to reduce weight and increase life of your product. 

» N-A-X AC 9115 stecl—for gas turbines and similar products requiring 
strength of material when operated at higher than normal temperatures 
up to 1000°F. 


N-A-X 9100 serics—alloy steels for carburizing and heat treated parts. 


With these three N-A-X ALLOY STEELS, we offer time proven products to 
economically serve you. 


N-A-X HIGH-TENSILE is 50% stronger than mild carbon steel with high 
notch toughness. Has excellent cold forming and welding properties and 
greater resistance to atmospheric corrosion and abrasion. 


N-A-X AC 9115—a Steel easily fabricated and welded by any method, main- 
tains high strength at elevated temperatures up to 1000°F. When protected 
against high temperature oxidation by proper coatings, it is a worthy 
alternate for the higher-alloy stainless type steels for this application. 
N-A-X 9100 series—a series of alloy steels with the alloying elements con- 
stant within an established range, with carbon varied to suit the harden- 
ability and hardness desired. An outstanding carburizing steel. 


GREAT LAKES STEEL CORPORATION 


N-A-X Alloy Division Ecorse, Detroit 29, Mi 


NATIONAL STEEL vita CORPORATION 


‘ 
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over 1,500,000 shells without 





an outstanding achievement 


Mm er-liit-taleme-li itl a -™ 


The coordinated. production 

of KWIKSET Defense Products 

and KWIKSET’S subsidiary, 

West Coast Loading Corporation, 
has made possible the manufacturing 
and loading of over 1,500,000 
60-mm mortar illuminating shells 


for the defense of our nation. 


Kwikset Defense Products 


Anaheim, California 


MODEL 
450 


STUD DRIVER 


_ahe QuLY ponder selon? 
wari sei en fae— 


e ALL these 


aemencror 


h 


—_ 


Listed & Approved 
by Underwriters’ 
Laboratories, Inc. 


NEW, FREE BOOKLET 
shows you a hun 
dred different ways 
the Model 450 
Remington Stud 
Driver can speed 
your construction 
fastening. Packed with illustra- 
tions, it tells you where and 
how this tool can save time, re- 
duce fatigue and cut costs. Send 
in the coupon for your copy. 
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NO ACCESSORIES REQUIRED. No separate 

parts needed to control power, none required 
for loading—nothing to lose or break. Just a twist 
of the wrist opens the Model 450. Insert stud and 
power cartridge as a unit ...close and you're 
ready! Whole job takes seconds. 


DOUBLE-SAFE—REQUIRES BOTH HANDS FOR 
OPERATION. A separate safety lever must be 
depressed and held that way with one hand before 
and during squeezing of the trigger with the other 
hand. Safe, two-handed operation holds the tool 
steady. Two additional safety devices prevent 
operation except in proper fastening position. 
MAXIMUM POWER RANGE. You get a wide 
choice of power in Remington cartridges. They’re 
available in six different loads, each clearly marked 
by colored plastic heel caps. The 32 caliber car- 
tridge gives you extra power in this medium-duty 
tool . . . helps you speed all types of fastening jobs. 
ARROW-STRAIGHT DRIVING—PERFECT GAS 
SEAL. Long heel cap on all Remington cartridges 
provides tight gas seal... gives the Model 450 
more power. Assures controlled, consistently 
straight driving. 
FAST, POSITIVE EJECTION. Exclusive ejector 
snaps fired case out of tool instantly—no fum- 
bling, no tools needed. 

* “ > 
Test-proved to be the world’s finest and speediest 
fastening system, the Model 450 Remington Stud 
Driver is made by Remington Arms Company, Inc., 
America’s oldest sporting arms manufacturer. 


Remington 


---—-——-MAIL THIS COUPON TODAY----—-—-~- 


! 
industrial Sales Division, Dept. ().3 
Remington Arms Company, tnc 
939 Barnum Ave , Bridgeport 2, Connecticut 

Please send me my free copy of the new booklet showing how | can cut my fasten- 
ing costs 


Position 
Firm 


Address 


City State 


Meee wennemnwnnweEe 
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NEW SYNCHROTRON 
The Atomic 
approv ed 


has 
at 
an 


Energy Commission 


design and _ construction 
National 
ultra-high-energy particle accelerator for 
rhe 


synchrotron, 


Brookhaven Laboratory of 


nuclear research new machine, an 


alternating-gradient will be 


designed to produce beams of protons of 
energies ranging up to twenty-hve billion 
electron volts 


The 
will use 


alternating-gradient synchrotron 


a series of alternate strongly con- 


verging and diverging magnetic fields to 


conline a proton beam in a tube of rela- 


small cross section. This focusing 


tively 
effect allows the production of high-energy 
smaller electromagnets and 


beams with 


related equipment than would otherwise 
be possible 

The cost of design and construction of 
the new is estimated at $20,- 
000,000. 


haven in the near future, and it is expected 


accelerator 


Design work will start at Brook- 


that the machine can be completed in five 
to 
be available 


six years. Once in operation, it will 
to scientists wishing to col- 
laborate in Brookhaven research programs 
or to carry out independent programs 
The most powerful accelerator now in 
the 
which has accelerated protons to energies 
The 
University of 
at Berke- 
is ¢ xpected to accelerate particles into 
to 


By providing particles with ener- 


operation is Brookhaven cosmotron, 


2.3 billion electron volts bevatron, 
at the 
California Radiation Laboratory 


of 2 


under construction 


ley, 
the 
range 


hive seven billion electron-volt 


gies as high as twenty-five billion electron 
volts, the Brookhaven alternating-gradient 
synchrotron 1s expected to contribute im- 
portant new knowledge of the fundamental 
matter 


nature of 


Brookhaven National Laboratory, a re- 


search center equipped with facilities 


which no single university could afford 
to build or 
AEC 


corporation 


support, is operated for the 


by Associated Universities, Inc., a 


formed by northeastern 
The 


Columbia 


nine 
institutions represented 
Uni- 


universities. 


are: University, Cornell 


Harvard University, Johns Hop- 


Massachusetts 


versity, 
University, Institute 


Uni- 


kins 
* Technology, Princeton University, 


Pennsylvania, University of 


Yale 


versity of 


Rochester, and University. 


“JUNIOR” ACCELERATORS 


tool 
Stanford University’s billion-volt, 
200 foot-long elec- 
going to 
made in junior sizes for cancer therapy 


\ powerful new of nuclear re- 
search 
super-high-frequency, 
tron linear accelerator—is be 
and inspection of industrial products. 


The 
manufactured and sold by the X-ray de- 
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“toned-down” accelerators will be 











You are looking at 1/1000 of a second in the history of 
aviation. It occurred at a fraction past 4:31 p.m. on 
January 20, 1949. 


This was the Zero moment which marked the official 
launching of the first successful pilotless bomber to be 
approved by the U.S. Air Force—the Martin B-61 
Matador. 


The picture is historic for a very significant reason: it re 
cords the tradition-shattering payofl of an entirely new 
development in the aircraft industry, known as Martin 
Systems Engineering. This is a science and a method of 





moment 


in 
history 


developing spaceborne systems as total solutions of Oper- 


ations problems. 


he Martin Matador is far more than the thing you 
glimpse here. Behind it is an integrated network of fa 
cilities designed to give this important new weapon sim 
plicity of operation and extreme mobility. These 
components add up to the total solution of one of the 


most formidable se« urity proble ms olf our time 


They also add up to one of today’s most important devel- 
opments: the full story of Martin Systems Engineering. 


You will hear more about Martin! 


Martin. 


AIRCRAFT 


THE GLENN L. MARTIN COMPANY 


BALTIMORE + MARYLAND 





IE 
PACKAGING..< 


CLEVELAND CONTAINERS 
METAL END FIBRE CANS FOR UNIT PACK AND 





INTERMEDIATE PACKING . . . For both 
MILITARY and CIVILIAN USES. 


SAVE TIME in packaging . . . EXPEDITE repairs by having 
available spare parts needing frequent replacement. 


These cans provide a continuous barrier and permit the reduc- 
tion or elimination of preservatives and internal wraps. 
MIL-C-12147(A) MIL-C-5405 MIL-C-12804 


Spore parts and supplies packaged in containers made to MIL-C-12147(A) meet 
all the requirements on Method IA and Method I! Packaging. The reduction in 


cost from your present method of packaging may be substantial 


Fibre container packs are approved and in current use by most of the technical 
branches of the Government. The uses in civilian applications are becoming more 


numerous every day. 


We supply a complete service, from the design of the container to furnishing 


closing equipment, which is available on a rental basis. 


Ue CLEVELAND CONTAINERG 


6201 BARBERTON AVE. CLEVELAND 2,0 
e All-Fibre Cans ¢ Combination Metal and Paper on 
@ Spirally Wound Tubes one Cores aa all Purposes 


PLANTS — SALES ‘oman Cleveland, aie Detroit, oat Plymouth, Wisc, 

N.Y, Jomesburg, N. J, Los Angeles + ABRASIVE DIVISION ot Cleveland. 
SALES OFFICES: Grand Central Terminal Bidg, New York City, Woshington 
Gas Light Bldg, Washington, 0. C,; West Hartford, Conn, Rochester, NY. 
Clevelend Conteiner Canada, itd: PLANTS AND SALES OFFICES: Toronto and 
Prescott, Ont. + SALES OFFICE: Montreal. 
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partment of General Electric Company 
under a 10-year agreement with the uni 
versity. They should be on the market 
within the next few years 

General Electric engineers will spend 
a year at Stanford studying the design 
and construction of linear accelerators, 
including a pilot medical accelerator now 
being built. This 6-million-volt, 6-foot 
machine will be installed at Stanford 
School of Medicine in San Francisco, 
where radiologists plan to use it against 
deep-seated cancer by the end of 1954 

Stanford-designed accelerators “shoot” 
electrons in a straight line through a 
copper tube at almost the speed ot light 

approximately 186,000 miles a second 

The electrons ride on microwaves pro 
duced by klystrons, the most powerful 
vacuum tubes made. High-voltage X-ra 
diation can be produced when a metal 
target is placed in the beam’s path 

This radiation has advantages over 
lower-voltage X-rays in treating deep 
seated cancer, according to various medi- 
cal reports. More of the high-energy ra 
diation reaches the depths of the body, 
less of it affects the skin. Numerous uses 
for the linear accelerators in industrial 
radiography are also likely, such as X 
raying metals for flaws. The 6-million 
volt accelerator being built will pave the 
way for others of lower and higher volt 
ages. It is expected this may open new 
possibilities for reducing the cost of high- 
voltage X-ray apparatus for both medicine 


and industry 


MEDICAL FELLOWSHIPS 


Fight fellowships in industrial medicine 
will be offered by the Atomic Energy 
Commission for the 1954-1955 academic 
year. The fellowship program, begun by 
the AEC four years ago, is designed to 
provide advanced training and on-the-job 
experience tor men and women phys 1ans 
in the field of industrial medicine, par 
ticularly in relation to the atomic-energy 
industry 

The fellowships are open to United 
States citizens who hold M.D. degrees 
from approved medical schools and who 
have had at least one year of internship 
In exceptional cases, equivalent experience 
may be accepted in lieu of the internship 
requirement. Successful candidates must 
be investigated by the FBI and approved 
by the AEC before receiving fellowships 

Awards are for one year's academic 
training at institutions offering approved 
graduate courses in industrial medicine 
which can provide special training facili 
ties in the health problems associated with 
the atomic-energy program 

Normally, fellows will be eligible for 
a second, or in-plant, training year upon 


successful completion of the academic 
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stenios | Alumina [rdubis, lu 


source | | 
. Bs One of the largest and most modernly equipped alum- 
of aluminum inum foundries in the world. 


H Over 30 years of experience in working with aluminum 
castings ; and its alloys, and in serving the metalworking industry. 


* 4 
for industry oH Ample facilities for quantity production of either Sand 


or Permanent Mold Aluminum Castings to meet the 
most varied requirements. 


4 Physical and metallurgical laboratories, with X-ray 
facilities, completely equipped for strict quality control. 


Bs 

These compressor casings for jet 
aircraft engines are permanent mold 
aluminum castings, about 36” long, 
and weighing 130 Ibs. each. Alumi- 
num Industries produces permanent 
mold and sand castings in a size 
range from one ounce to one ton. 


This aluminum casting is the main 
housing of a fuel pump, sand cast by 
Aluminum Industries, Inc., for a con- 
ventional propellor aircraft. Eighteen 
cores are used in the mold, many of 
them so complicated that their assem- 
bly would arouse the envy of a 
watchmaker. 


This complex supercharger hous- 
ing is an aluminum sand casting with 
wall thicknesses down to 7:”. By the 
permanent mold process, it is possible 
for Aluminum Industries to produce 
aluminum castings with Ye” wall thick- 
nesses and dimensional tolerances to 
within + .010”. 


Aluminum Industries experience in meeting the exacting 
requirements for aircraft castings is of value in supplying 
general industry with aluminum castings of the highest quality. 
Ask for recommendations and estimates. 


ALUMINUM INDUSTRIES, INC 
Cincinnati 25, Ohio 


Detroit: 809 New Center Bldg Chicago: 64 E. Jackson Blvd. 








25d Aluminum Castings 


ALUMINUM PERMANENT MOLD and SAND CASTINGS ... HARDENED, GROUND and FORGED STEEL PARTS 
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® Electronic computers 
function in the design and 
operation of military, 
defense and industrial 

equipment. 

@ Magnetic memory and 
coincident current apparatus are 
integral and essential components in 
many electronic computers. 


® Microcores made from ultra- 
thin magnetic alloy strip as :, 
thin as 4th of .001” are the basic 
elements in magnetic memories, 

coincident current storage units : 
and magnetic shift registers. 

@ Magnetic Metals Company is equipped to . r 
supply Microcores for such applications. uit 

@ Burroughs Adding Machine Company has , 
employed Microcores for this important application . wa 
in electronic computer equipment. me ste 

@ Where electronic computer cores, magnetic ——— wn 
cores are required consult = 
Magnetic Metals Company. = 
® Photos show components and a section : 


? 
of the memory unit developed 3 
and built by Burroughs 
Adding Machine Com 














ELECTROMAGNETIC CORES AND SHIE 
HAYES AVENUE AT 2ist STREET - CAMDEN 1, N. J. 
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year. In-plant training will be given in 
medical departments of major AEC plants 
and laboratories 

There is a critical need for qualified 
industrial physicians in atomic-energy in 
stallations, and at the end of the 2-year 
training period fellows may tind employ 
ment in the program. However, there will 
be no commitment on the part of the Ak 
to continue the applicant’s training beyond 
the first year or to provide employment 
for him upon the completion of training 
Fellows will not be obligated to take the 
second year ot traming or to seek employ- 


ment with the AEC or its contractors 


TO BUILD NUCLEAR 
REACTOR 

The Atomic Energy Commission has 
approved the allocation of fissionable ma- 
terial as fuel for a nuclear reactor to be 
built by Pennsylvania State University 
The low-power “swimming-pool” type 
reactor will be operated for nuclear re 
search and for the training of students 
It is the second privately owned reactor 
for which the AEC has authorized the use 
of nuclear fuel. The first, built by the 
Consolidated University of North Caro 
lina, began operation September 5, 1953 

The Pennsylvania State University re 
actor will be constructed and housed on 
the university campus for an estimated 
$250,000 to $300,000. The cost of construc 
tion and operation will be borne by the 
university, without financial assistance 
from the AEC. The reactor will operate 
at a power level of one hundred kilo 
watts. It will be cooled and moderated 
with ordinary water and will use enriched 
uranium fuel. The fuel elements will be 
suspended in a pool of water sufficiently 
deep to serve as a shield against the radia 
tion produced by the reactor 

\ similar “swimming-pool” facility, the 
Bulk Shielding Test Reactor, has been in 
operation at Oak Ridge National Labora- 
tory since 1952. Experience with the Bulk 
Shielding Test Reactor has demonstrated 
that this type of reactor is inexpensive 
to build, safe to operate, and easy to 
maintain 

Actual transfer of fissionable material 
required for the reactor will occur after 
the AEC has given final approval to 
health, safety, and security aspects of the 
completed reactor and the plan for its 
operation 

he reactor project is under the tech- 
nical direction of Dr. William M 
Breazeale, professor of electrical engi 
neering at Pennsylvania State University. 
Dr. Breazeale was formerly on the staff 
of the Atomic Energy Commission's 
National Laboratory at Oak Ridge, Tenn., 
and was also project engineer for the 
julk Shielding Test Reactor at Oak 


Ridge 
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Machinery for Rebuilding — 


the Nations Roads... 


.. AS patt of the Blaw-kKhox Job 
for /nquofty 


The need is for more highways, better highways, proper 
rebuilding of the over-crowded highways now in use. 
Blaw-Knox machinery for building concrete and black-top 
highways and airfields . . . its pavers, batching plants, con- 
crete spreaders and finishers, forms and other products. . . 
are moneymakers for contractors everywhere. 

The “‘Blaw-Knox Job” for industry is that of boosting pro- 
duction, performance and profits. Blaw-Knox also gives a 
lift to such industries as— Ferrous and Non-Ferrous Metals, 
Radio and TV, Gas and Petroleum, Chemical and Food 
Processing, Plastics, and Public Utilities. 

The right-hand column indicates the scope of Blaw-Knox. 
Full information abeut any product or service will gladly 
be sent on request. 











MEMBERS OF THE 
BLAW-KNOX “FAMILY” 
AND SOME OF 

THEIR PRODUCTS 


a Knox Equipment Division 
lownox, Po 
Concrete Rood Paving Machinery 
Clamshell Buckets 
Contractors Equipment 
Gas Cleaning Equipment 
Open Steel Flooring 
Radio, TV and Transmission Towers 
Steel Forms for Concrete Construction 
Chemical ond Process Equipment 
Water Cooled Equipment for 

High Temperature Furnaces 


Buflovak Equipment Division 
Buffalo 11, New York and Mere, Minn 


Machinery for the Chemicol and Food 
Processing Industries 


Specialized Machinery for the Dairy industry 


Chemical Plants Division 
Pittsburgh 30, Pa 


Complete Chemical, Petrochemical, industrial 


ond Petroleum Plants 


Foote Construction Equipment Division 


Nundo, New York 
Biack Top Rood Povers 
Concrete Rood Pavers 
Lewis Machinery Division 
Groveton, Po 


Rolling Mills and Auxiliary Machinery for 
Rolling Ferrous and Non-Ferrous Metals 


National Alloy Division 
Blownox, Pa 
Alloy Stee! Castings for Extreme 
Temperatures, Abrasion ond 
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Pittsburgh 33, Po 
Prefabricated Piping Systems for High 


Pressures ond Temperctures. Pipe Hongers 
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Power for Peace 


Our ability to retaliate swiftly is a deterrent to aggression 


BRAHAM LINCOLN was once 
challenged to fight a duel. The 
challenger demanded that he 
name the weapon. 

The great rail-splitter was a peaceful 
man, but he was also a tall and power 
ful man. 

“I accept the challenge,” he said, 
“and the weapons will be broadswords.” 

Needless to say, the duel was never 
fought. 

Peace between the most powerful na 
tions may be kept, and it has been kept, 
by the same method as Lincoln used. 

His superior ability to strike with a 
deadly weapon served to cool the war 
like intentions of his adversary. 

The ability of the United States to 
reply to any blow that an enemy may 
deliver with a heavier and more de- 
cisive blow can be an effective guaran 
tee that the first blow will not be 
struck. 

The Lincoln principle is still valid. 
President Eisenhower recently said that 
it was a fundamental truth that our 
Nation's best defense lay in its capacity 
for swilt, powerful retaliation against 
an aggressor. 

He declared, in a reference to the 
atom and hydrogen bombs, that the 
greater the destructiveness of weapons, 
the greater was the value of a surprise 
attack. And the deterrent to such an 
attack, General Eisenhower said, is the 
knowledge by the potential aggressor 
of the power for instant, destructive re 


taliation. 


( UR military-naval-air defense struc 
ture today has a “new look.” 
Adm. Arthur W. Radford, Chairman 
of the Joint Chiefs of Staff, described 
this new look as “a reassessment of our 


strategic and logistic capabilities in the 


March-April 1954 


$ 





Gen. Nathan F. Twining, 
Chief of Staff of the Air Force, 
whose photograph appears on 
the opposite page, was called 
into Federal service with the 
Oregon National Guard in 1916 
and was graduated from the 
U. S. Military Academy in 1918. 

In 1926, having completed fly- 
ing training, he transferred to 
the Air Service. He was grad- 
uated from the Air Corps Tacti- 
cal School and the Command 
and General Staff School. 

Shortly after the attack on 
Pearl Harbor, General Twining 
was named Director of War Or- 
ganization and Movements in 
the Office of the Chief of Staff 
of the Army Air Forces. 

He went overseas in 1942 as 
Chief of Staff of Allied Forces 
in the South Pacific and subse- 
quently was named commanding 
general of the Thirteenth Air 
Force in that theater. A year 
later he was placed in tactical 
control of U. S. and Allied air 
forces in the South Pacific area. 

Later in 1943 General Twi- 
ning assumed command of the 
Fifteenth Air Force in Italy and 
of the Mediterranean Allied 
Strategic Air Forces as well. 
Returning to the Far East in 
1945, he commanded the Twen- 
tieth Air Force during the final 
stages of the war against Japan. 

General Twining's postwar as- 
signments included duty as Com- 
mander, Air Matériel Command ; 
Commander in Chief, Alaskan 
Command; and Vice Chief of 
Staff of the Air Force. 

He assumed his present duties 
as Chief of Staff of the Air 
Force on July 1, 1953. 











light of foreseeable developments, the 
world situation today ... and consider 


able esumating of future trends and 
developments. It is a searching review 
of this Nation’s military requirements 
for security. 

“The new look prepares tor the long 
pull; not a year of crisis. It is aimed at 
military 


sturdy posture 


providing a 
which can be maintained over an ex 
tended period of uneasy peace, rather 
than peaking forces at greater costs for 


a particular period of tension.” 


For the moment the hope that it will 
be possible to avoid atomic warfare is 
in the ascendancy. In President Eisen 
hower’s proposal for the beneficent de 
velopment of atomic energy, in the de 
cision to withdraw two divisions from 


Korea, in the decision to reduce the 
military budget in the next fiscal year 
in all this there is an optimistic and 


energizing hope of world peace. 


JERHAPS it is apparent to an enemy 
at long last that an atomic arms race 
can quickly reach a kind of dead end. 


laming 


When each nation can make a f 
rubble of the other's cities in a matter 
of hours, the utter futility of resort to 
war must be manifest even to fanatical 
ideologists. 

Our fledgling optimism, however, has 
not been accompanied by a popular de 
mand that we dismantle our defenses. 
While the United States will somewhat 
reduce the size of its military man 
power, this by no means signifies an 
abandonment of the ramparts of free 
dom. The greater emphasis on our new 
galaxy of weapons may well result in a 
strengthening of our military potential. 


We have 


we intend to keep it. Our intentions 


weapon superiority, and 


are peaceful. We have no designs for 
threatening any other country. We just 
want to make very sure that, if we are 
attacked, we will be capable ot imme 
diate retaliation. 

This is the primary responsibility of 
General Twining: to keep our air 
guard up as the surest guarantee that 
no other nation will be so foolhardy as 
to attack us. 

The Nation is fortunate in having 
such a capable and experienced officer 
in command ot our mighty, ready to Zo 


air armada in this critical period. 
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Alert the Guard! 


The role of the modern Minuteman must be assumed by the National 


Guard in manning many antiaircraft artillery posts to protect 


our cities from complete destruction by unheralded air attack 


HE wheel has come full circle. 
Once more, as in the days of our 
Colonial forebears, the people 
of our communities must be armed and 
trained for defense against surprise at- 
tack. Once more the shadow of horror 
lurks just at the edge of the firelight 
from American hearths. 

Now, as then, there are regular forces 
for the defense of the country as a 
whole. But they cannot be everywhere. 
When a situation arises in which indi 
vidual communities may be suddenly 
attacked without warning, whether by 
local savages from the forest or foreign 
savages flying through the air, then 
each such community must be pre- 
pared for self-defense. 

This means that the people who live 
there, or a sufficient number of them, 
must give some of their time to the 
necessary training and must provide 
themselves (or be provided by the gov 
ernment) with the necessary weapons 


and equipment. 


N the dawn of our history, urgencies 

of this sort brought into being the 
first Colonial militia companies. Those 
old-time militia outfhts have grown into 
the National Guard, one of the most 
powerful elements of our defense forces, 
whose divisions have fought with dis 
tinction on the battlefields of Europe, 
the Pacific, and Korea, and must still 
be ready to fight wherever called on. 

Yet today, in the middle of the twen 
tieth century, the National Guard finds 
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itself called upon, in addition to these 
heavy responsibilities, to assume once 
more a share of the burden of local de 
fense: specifically, of the defense of the 
cities of the United States against hos- 
tile air attack. 

Once more the citizen-soldier must 
be ready to run at a moment’s notice 
to his loophole in the stockade—or 
rather, to the battery site where his 
radar-directed antiaircraft guns point 
their long barrels skyward. Once more, 

upon his readiness to 
perform this mission 
effectively may depend 
the survival of his 


home community 


May, an? 


and upon knowledge 
of that readiness may depend the chance 
of his home community never being 
attacked at all. 

But to be effective, either as defense 


or deterrent, the readiness must be real: 


real in terms of efficiency, real in terms 
of time. In the ordered security of the 
past century, Americans have almost 
forgotten what it means to keep citizen- 
soldiers in a state of instant readiness. 

Somehow there has always been time 
to make up for deficiencies in training 
and equipment after war began, even 
though that time has all too often been 
dearly purchased at the price of un- 
necessary bloodshed. Now it cannot be 
purchased at any price save that of 
devastation and defeat any more than 
our forebears could have purchased it 
at any price save that of death or cap- 
tivity. 

Now let’s get down to cases and see 
what all this means in terms of the job 
to be done by the National Guard's 


antiaircraft units. 


HEIR mission is to man the 120 

mm. gun batteries which form the 
inner ring of defense against hostile air- 
craft seeking to attack any of our larger 
cities. The outer ring will be composed 
of Regular antiaircraft batteries armed 
with Nike guided missiles—and possi 
bly in future with missile weapons of 
longer range than Nike. 

Both types of batteries are part of 
the Air Defense system, which also in 
cludes fighter-interceptor squadrons of 
the Air Force (some of them Air Na 
tional Guard squadrons) and the nec 
essary warning and communications 
network. With regard to the defense of 
particular localities, the Air Defense 


ORDNANCE 





Command has over-all operational re- 
sponsibility, exercised through appro 
priate subordinate commands. 

The necessity for manning the AA 
gun batteries with National Guard per 
sonnel began to be recognized as long 
ago as 195! as the AA guided-missile 
program began to develop. It quickly 
became clear (1) that guided- 
missile batteries could be oper- 
ated only by regular, full-time, 
highly trained personnel; and 
(2) that the numbers required 
for this purpose would pretty 
well exhaust the available regular per 
sonnel allotted to the Antiaircraft Com 
mand, 

Therefore the Antiaircraft Command 
would require very large additional 
numbers of personnel if it were to man 
both the guided missile and the gun 
units. Since, under foreseeable budget 


policies, this could only be accom 


plished by undesirably reducing the 


strength allotted to other components 
of the Army, the alternative policy of 
using National Guard units to man 
the gun batteries was initiated by a 
memorandum from the Chief of Stafl 
of the Army to G-3 on January 10, 
1951. 


SERIES of conferences involving 
Army Field Forces, G-3, the Anti- 
aircraft Command, and the National 
Guard Bureau took place during 1951 
and 1952. In August 1952, represent 
atives of the two last-named agencies 


task 


assigned 


drew up a force organization 


which “site missions” to 
eighty-one National Guard antiaircraft 
gun battalions. 

Following this conference, represent 
atives of the Antiaircraft Command 
and the NGB conferred in Washington 
with the State adjutants general and 
laid the plan before them. 

The adjutants general gave their 
wholehearted support to the program 
many relocated antiair 


and in cases 


craft artillery units closer to their as 
signed sites. In some States additional 
antiaircraft artillery units were organ 
ized; in others, automatic-weapons bat 
talions have been converted to gun bat 
talions to meet the desired objective. 

Under present plans, the National 
Guard wiil eventually provide eighty 
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one gun battalions and nine automat 
weapons battalions for air-defense pur 
poses in the continental United States. 
Virtually all these battalions will be re 
cruited from the populations of the 
which their detense 


All are 


and federally recognized, but they are 


areas in primary 


mission lies. now 1n existence 


very far, as yet, trom being 


take 


tasks. In tact, only one battalion 


ready to over their new 


is so ready right now—the 


340th Antiaircratt Battalion 
(Gun) of the District of Co 
lumbia National Guard. 

Probably not more than six National 
Guard battalions will be ready by the 
end of this fiscal year—June 30, 1954. 
Sut during the next two years very 
considerable progress may be expected. 

A slow start? Yes, but it is surely 
better to go at this problem carefully 
and methodically than it is to plunge 


half-baked 


blaze of publicity 


ahead with ideas amid a 
which might too 
easily give the people of our cities the 
illusion of protection without the sub 
stance. 

First of all, the Federal Government 
must provide the battery sites. Many 
are now under Army control, manned 
by Regulars who are going to shift to 


Nike sites farther out. Next, permanent 


maintenance personnel (chiefly clec 
tronics specialists) must be procured 
ind trained on the basis of fifteen 
skilled individuals per battery. 

These men will be paid trom Na 
tional Guard tunds as civilians, at rates 
varying according to skills and assign 
ments trom $3,000 up to $6,000 a year. 
They will, in addition, be members of 
the National Guard battery assigned to 


the site and will thus be under the 


military control of the battery com 


mander. One will be a commussioned 
officer. They will be permanently quar 
tered at the site and, besides mainte 


nance, will have security duties. 


TNTIL personnel of the necessary 

qualifications can be made avail 

able on this basis, Regular Army person 

nel will remain at the site to pertorm 
these duties, 

The 


provide a high wire security 


Federal Government will also 
fence 
site, watchman’s clocks, 


around each 


telephone communications, the neces 
sary shelter, and, of course, the weap 
ons and equipment. In most cases the 
batteries will be armed with the 120 
mm. antiaircraft gun, directed by the 
M33 fire control. 

Minimum standards of qualification 


will be set up by the Chiet of Army 





Our cities will depend on the barrage for close-in air defense (Signal Corps photo). 
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Field Forces for each National Guard 
unit based on qualified personnel to fill 
a prescribed quota of Military Occu- 
pational Specialties. School assignments 
will be made available within the limits 
of capacity for the rapid training of 
such personnel. 

Special courses are now under con- 
sideration for men already having some 
degree of electronics experience in civil 
life so that these need not take the time 
for a full course out of their civilian 
careers. To get enough men willing or 
able to take “time out” for this pur 
pose will be difficult enough anyway. 

Training, however, does not have to 
wait for full attainment of these mini- 
mum standards; i* is intended that Na- 
tional Guard batteries shall start train 
ing “on site” as soon as possible, with 
out assuming any responsibility for the 
defensive mission until qualified. 

As batteries reach the required level 
of training and efficiency, they will be 
run through tests under the direction 
of the Each 


battery as it is found qualified becomes 


Antiaircratt Command. 
a “special security force” and will then 
be fitted into its place in the air-defense 
will assume a definite 


net work and 


mission. 


HIS will be a progressive develop- 

ment, with National Guard battal- 
ion, group, and brigade headquarters as 
suming command responsibilities as 
they, too, reach minimum standards 
required for that purpose. 

The ideal personnel situation will be 
attained if enough qualified men who 
were residents of the area immediately 
adjacent to the battery site could be 
assigned to each battery to provide the 
full strength as specified in the Tables 
of Organization and Equipment. This 
may not always be possible because of 
the fact that the battery sites will be 
located in outlying areas, some of them 
sparsely populated. 

At present the tendency is for Na 
tional Guard armories to be found in 
the midst of thickly populated districts 

both for recruiting purposes and for 
convenience so as to secure maximum 
attendance at drills. To take one ex- 
ample from New York City, the ar- 
mory of the 212th AAA Group is at 


62nd Street and Columbus Avenue, 


740 


which could hardly be much closer to 
the center of Manhattan. 

If a battalion of this group is as- 
signed to a series of battery sites on the 
farther outskirts of Queens, the assem- 
bly of the personnel at the armory and 
their transfer by any available means 
of conveyance to their battery sites is 
going to be a matter of two or three 


hours from the time of the alert. 


This won't do. Today we have to 


we 


think in terms of a sur- 
prise attack without 
warning (just like the 
Indians coming out of 
the woods). For these 
National bat- 


teries an “alert” system will have to be 


Guard 


arranged so that the personnel can dash 
right from their homes to the battery 
site if the whistle blows. 

Enough people to fire an “opera 
tional mission” with the assisiance of 
the permanent personnel should be 
available by H-hour plus thirty min- 
utes (this isn’t official, it’s just an ap- 
proximation ). 

There won't be time for the person 
nel to be gathered at any assembly 
point and proceed to the battery site in 
a body: they will have to rush right 
from their homes to the battery site in- 
dividually. Hence enough of them to 
operate the battery should live close 
enough to the battery site so that the 
time limit can be met. 

Consideration must also be given to 
the fact that in big cities like New 
York, if an alert takes place during the 


daytime, even men living near the bat- 
tery site may be at work as much as an 
The manner in 


hour's time 


which the personnel will be notified of 


away. 


an alert also requires study: local fire- 


alarm may be used in 


arrangements 
some cases, or one man (to be alerted 
by telephone) may be made responsible 
for notifying others living near him, or 
individual telephone alerts may be re- 
quired in some cases. All these prob- 


lems will vary in different localities. 


a. recruiting and training pro- 

grams for these National Guard anti- 
aircraft artillery batteries will take into 
account these special conditions. It is 
one thing to persuade men to join up 
with an outfit that requires one drill 
night a week in a nice warm armory: 
it’s quite another when the drill re 
quirement may involve exposure to all 
sorts of inclement weather at some bat 
tery site out in the “sticks.” 

Practice “alerts’—which may come 
at highly inconvenient times—will be 
a necessary element of the training. So 
a high order of leadership will be de 
manded of battery, battalion, and 
higher commanders, upon whom will 
devolve the responsibility for building 
up unit spirit to the point where these 
sacrifices will be accepted. 

Taking over this new and heavy 
burden of responsibility hasn’t been 
made easier by the fact that almost all 
the battalions concerned have recently 
been returned to State control after be 
Korean 


ing federalized during the 





A battery of long-range 120-mm. antiaircraft guns in action. 
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War. In most cases only a handful of 
personnel came back to the States, so 
that the National Guard had to start 
rebuilding units almost from scratch. 

This, of course, was the result of the 
transfers of personnel due to rotation 
and other exigencies, and the practice 
of “levying” on National Guard units 
as soon as they become federalized to 
provide drafts for units in the theater 
ot operations. 

By these processes, the original Na- 
tional Guard personnel with State as 
well as Federal obligations, were soon 
dissipated to the winds of heaven. 
Those who were discharged returned 
to their homes as individuals, the units 
lost their original character and when 
demobilized contained almost nobody 
who had any remaining State obliga 
tion to serve in the National Guard. 

For example, one New York anti 
aircraft artillery battalion reverted to 
State control with a grand total of six 
enlisted men. Approximately 500 off 
cers and men are required for the mini 
mum organizational strength of an an 
tiaircraft gun battalion. 

All States having such units have 
been making efforts to rebuild them to 
meet the new responsibilities. In a re 
National 


Bureau, twenty-seven antiaircraft gun 


cent bulletin of the Guard 
battalion commanders were specially 


commended for intensive recruiting 
efforts during September and October 
1953. Yet even these efforts had pro 
duced, on the part of these commended 
battalions, average strengths of only 
250 to 300. Only 2 or 3 battalions had 
reac hed 400. 

HE the battalions re 
turned from Federal control haven't 
On the 


other hand, those few which were not 


majority ol 


yet gotten much above 150. 
federalized during Korea are in much 
better shape, being in many cases close 
to or even above the required 500-per 
sonnel mark. 

To aid recruiting, the age limit for 
original enlistments in antiaircraft gun 
battalions assigned to air-defense mis 
sions has been raised to 45 in order to 
permit the enlistment of specially quali 
fied men (particularly those with elec 
tronic skills); men with prior service 


may be accepted up to 56. 
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Here, too, there are complications; 


some battery commanders feel that 


these older men will not get on too 
well with their present personnel, of 
which the bulk is composed of young- 
sters enlisting between the ages of 17 
and 18 


Selective 


in order to acquire immunity 


from Service. Others, how 
ever, accept this challenge to leadership 


and will take it in stride 


TIYHE feeling of responsibility for the 
defense of homes and dear ones will 
certainly play a considerable part in 
keeping up the strength of the Guard's 
AAA battalions. Nothing quite like 
this responsibility has hitherto been laid 
upon National Guard units in modern 
times, except tor State missions in con 
nection with disaster relief. 
Thoughtful Guard officers believe 
that this consideration may well become 
the cornerstone of the unit spirit which 
will sustain these battalions through the 
years. 
writer's conviction, how 


It is this 


ever, that in the end some method 
which does not depend on voluntary 
enlistments will have to be adopted in 
order to provide an adequate and de 
pendable source of personnel for these 
National Guard AAA battalions. 
Their mission is too important as a 
national security 


key element of our 


to be left to the chance 
= — 
sys- a al 


that the voluntary 


tem—which has proved 
a broken reed, indeed, 
throughout the course 
of our military history 
will over a long pe- 
riod of time continue to keep them up 
to the minimum strength required for 
the discharge of their duties. 
Indeed, these observations apply with 
equal force to all combat units of the 
that 


National Guard, since it is clear 


the entire Guard must hereafter be 
maintained in a far higher condition 
of readiness than ever before. For the 
long pull, this Nation must depend on 
the citizen-soldier, the citizen-airman, 
sailor, and marine. Neither we nor any 
other people can support enough full 
time defenders to meet the needs of 
war. 

The new factor is that of time. The 
future 


citizen-serviceman will not in 


have a year or two in which to get 


ready after the war has started. The 


quality of training required and the 


tume necessary to acquire that training 
are increasing with every new develop 
ment of the material of war. 

Since these highly trained citizen de 
fenders will also be required in tuture 
in far greater numbers than in our dear 
safe past, it is likewise clear from pre- 


that we cannot get 


vious exper rence 


enough of them by the voluntary 
method, This harsh fact has long been 
recognized by National Guard othcers, 
though there is no unanimity of opin 
ion as to how the problem can best be 


solved. 


( NE suggestion, made by Maj. Gen. 

Lewis Hershey, the Director of Se- 
lective Service, seems to this writer to 
have considerable merit. It is based on 
establishing draft quotas adequate not 
only to meet the needs of the Regular 
forces but also the needs of the Na- 
tional Guard and other active citizen 
components, 

At the 


draftees would be allowed to volunteer, 


end of basic training the 
if they so elected, to serve three years 
in the National Guard or other active 
Reserve force instead of completing 
their 2-year term of Regular service. 

Regular monthly quotas for each Re 
serve component would be established 
to meet anticipated needs, If the num 
ber of volunteers exceeded these quotas 
selections could be made based on indi 
vidual qualifications and other perti 
nent considerations 

Meanwhile, during 1954 the Army's 
“mobilization assignment” plan, by 
which individuals having a Reserve ob 
ligation are assigned for mobilization 
National and Re 


serve units, 1s being tested in se veral 


purposes to Guard 


States. 

It would seem that the urgencies at 
tendant upon the new antiaircraft mis 
sion of the National Guard might very 
well motivate the use of this activity as 


a sort of laboratory for trying out sug 


gested methods of personnel procure 


ment for citizen forces so that future 


legislation proposed to the Congress 
can have behind it a record of practical 
fact, rather than 


experience based on 


mere conjecture, 





Outlook for Air Power 


The alnlity of potential enemies to strike us without much 


warning indicates the need for continuing development of 


more effective aircraft armed with new types of weapons 


ei HE advances in performance of 

aéronautical equipment through 

out the past fifty years have been 
phenomenal, particularly during the 
past fifteen years. The two outstanding 
events of this period were the advent of 
the jet engine and the penetration of 
the supersonic barrier. 

During World War II the foresight 
of our air leaders and planners, coupled 
with the tremendous capability of our 
air industry, enabled us to excel in long- 
range, high-altitude bombers from the 
very beginning. The B-17’s in Europe 
and the South Pacific and the B-29’s in 
the Far East gave us a margin of su 
periority beyond challenge. 

In fact the B-29’s conquest of Japan 
so impressed the Soviets that they de 
cided to “invent” it themselves. They 
gave the “invention” such high priority 
that they were soon able to reproduce 
it by the hundreds, undoubtedly adding 
some improvements ol their own, 
FPYODAY the Soviets have a fleet of 

long-range bombers comparable in 
numbers to our own Strategic Air 
Command and comparable in perform 
ance to most of the planes of that Com 
mand, They have atomic and perhaps 
thermonuclear weapons. We know, of 
course, that explosions have occurred. 

Since this has happened, the impor 
tance of air defense has increased ten 
fold. Unfortunately, the difficulties and 
limitations of air defense have increased 


by the same proportion, 
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Today it seems that a large segment 
of public interest is focused exclusively 
on the “defensive” weapons of air war 
fare—surface-to-air missiles, piloted in- 
terceptors, antiaircraft guns, and early 
warning radar. These weapons, how 
ever, in the full course of a war are not 
likely, by themselves, to provide the 
real answer for stopping air attacks. 

Until pilotless interceptors are per 
fected, the piloted interceptor is very 
much in the picture. Compared with 
other type fighters, this plane must be 
fast and possess an exceptionally high 
rate of climb. Consequently, it will be 
limited in range and endurance. Speeds, 
altitudes, and maneuverability of these 
aircraft are constantly improving. 

Although not an interceptor, the 
North 
production model of a fighter to exceed 


American F-100 was the first 
the speed of sound in level flight. 
Other supersonic fighter aircraft are 
being built to carry an increasing num- 
ber of electronic devices to aid the pilot. 


He, in turn, can carry human intelli- 


gence to the target and so is in a posi- 
tion to overcome some of the evasive 
tactics and evasive maneuvers of the 
enemy. 

Because of the tremendous destruc- 
tive power of new weapons, very high 
losses of aircraft would be acceptable to 
an enemy today if he could reach his 


target or targets. 


E also knows that the range and 

speed of his modern bombers have 
increased our problems of detecting, 
identifying, intercepting, and destroy- 
ing them. The commanders of his air 
force must also be given credit for rea 
sonable intelligence. They can be ex 
pected by deceptive feints, by variations 
of courses and altitudes, and by swift 
concentrations or dispersions to evade 
defenses at one point and saturate de 
fenses at another. 

Even if we had a fully manned and 
up-to-strength Air Defense Command 
the problem would not be licked. In 
the past, when engaged in a full-scale 
war we have never been able to have 
enough in the way of air defense to 
attacks that were 


meet all enemy 


thrown at us. Any hope of having 
enough of all the various elements of 
air defense to protect all targets and 
stop all attacks is wishful thinking. 
The dollars required for a fighter 
and ground-air missile defense that 
could guarantee us one hundred per 
cent defense would disrupt our econ- 


omy. Yet, even if we could bear the 
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cost financially, it would provide no 
solution to the problem of how to win 
a war. 

Despite these difficulties, our home 
air detenses must be and are being im 
proved and strengthened. 

We consider that a vital part of our 
over-all air defense is provided by our 
ability to “go to bat” with a strong 
offensive force. Bombers which can ex 
tend deep into the enemy's own back 
yard can paralyze his will to wage war. 

We realize 


bomber can be 


that the long-range 


7 


detected and 


identified somewhat more 


quickly than a smaller airplane 


and that some targets are more . oes 


adaptable to a smaller plane. 
Yet the small airplane lacks the 
range to reach these targets. 

As one solution to this problem we 
are converting long-range bombers into 
air carriers for smaller and faster planes. 
These planes, capable of carrying an 
hun 


bomb, can be launched 


dreds of miles from the target and re 


atomic 


covered by the carrier after its mission. 

The air-defense concept that I have 
briefly outlined can perhaps best be 
summed up as “the best air defense is a 


good offense.” 


N either offense or defense the crux 

of any weapon system is “firepower.” 
We can continue to produce increased 
performance in our aircraft and still not 
hold the winning hand if these aircraft 
have hrepower inferior to that of our 
potential enemy. This is particularly 
true of the offensive and defensive 
fighter-type aircraft. Integration of fire 
power, radars, computers, airframe, 
power plant, and all supporting equip 
ment produces a “weapons system.” 

In an air battle the pilot has four 
things to do: (1) force the enemy into 
combat, (2) close to effective range, (3) 
secure hits, and (4) make sure his hits 
are lethal. 

The ability to secure hits and to have 
them lethal is the area in which many 
members of the American Ordnance 
Association are primarily concerned. 

One of the questions facing the Air 
Force today is: “Has armament devel 


opment in the aircraft field in this 
country kept pace with this progress.” 


The answer is “No, not quite.” 
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We have no desire to attempt to fix 
the blame or responsibility for our 
shortcomings and deficiencies. The im 
portant thing is to correct them. With 
the hope that it would help the situa 
tion the Air Force published a regula 
tion known as Air Force Regulation 
136-1 which sets forth policies now in 
effect governing the Air Force arma 
ment program. 

I should like to stress that when we 
refer to armament we include not only 
basic ordnance such as guns, ammuni 

tion, rockets, bombs, etc., but 


er 
‘3 also the fire-control and bomb 


2 ing systems for their utilization. 


Excerpts from this regulation 
are as follows: 
“Policy 


will be considered as complete weapon 


(a) Combat aircraft 


systems from conception to the end of 
service life. This concept requires the 
integration of armament equipments in 
future aircraft design proposals. . . 
“The development and procurement 
of all Air Force armament equipment 
is the responsibility of the Air Force. In 
consonance with the principle of cross 
servicing, other Government agencies 
will be utilized to the 


and facilities 


maximum extent consistent with fur 
thering the objectives of the Air Force 
armament program... 

“Responsibilities: (a) The regulation 
stipulates that the Air Research and De 
velopment Command will be respon 
sible for: 

“1. Development of all Air 
armament equipments, using 
other Government facilities and 
agencies to the maximum extent 
considered feasible: 


2. Emphasize, encourage, 


and support the development 


dustry in the research and development 
ot Atr 


which will insure development capa 


Force armament equipments 


bility in times of peace as well as in 
war; 

“3. Provide or secure such facilities 
as may be required to insure complete 
and comprehensive development, de 
velopment testing, and evaluation of 
armament items prior to quantity pro 
duction; 

“4. Determine modifications for qual 


itative improvement ot armament sys 


-+ 


and participation of United States in 


= 


tems committed to production or mn 
service use: 

“5. Require the integration of arma 
ment equipments in all combat aircratt 


design proposals.” 


(7 HEN compared with the other 
services, the relationship between 
the Air Force and the ordnance indus 
try is unique. We are almost exclusively 
in the réle of the customer. The other 
services are more in the role of partners 
in that they possess internal organiza 
tions and facilities for developing ord 
nance-type items. 
This unique réle, combined with the 
AFR 


many speculations and rumors as to 


publication of 136-1, has led to 
the future Air Force position in this 
field. We constantly hear the question: 
“Is the Air Force going to attempt to 
attain its own internal ordnance capa 
bility?” This is definitely not the intent 
of the Air Force 

Che purpose of the Air Force policy 
statement was to emphasize the field 
of armament and the need for keeping 
it in proper phase with aircraft develop- 
ment. The ordnance departments of the 
other services will continue to procure 
the majority of the basic ordnance items 
for the Air Force. 

There is no intention to duplicate 
cither the testing facilities or the buying 
organizations of either of these services. 


skills and 


and facilities will continue to be utilized 


Their technical know-how 


to the maximum extent possible. Wher 


ever the Army and Navy can 


produce on acceptable terms the 


armament required by the Air 
—_— 
=— 


= 


Force, that organization will 
continue to be utilized. 

Our goal is to attain an in 
ternal management structure possessing 
know-how 


the technical required to 


manage the Air Force armament pro 
gram properly and to insure a com 
pletely integrated weapon system. 

I recentiy talked to Brig. Gen. L. f. 
Davis, Headquarters, Air Research and 
Development Command, whom I con 
sider the Air Force's outstanding au 


| told 


him that I planned to address you and 


thority in the field of armament 
I requested sone icle as trom him rela 


tive to points wich he considered ap 


propriate for me to discuss with you 


743 





I received a short memorandum from 
him outlining some of these points, and 
I will give the sense from his memo 
randum with a few interpolations of 
my own: 

1. The trend in improvement of air 
craft guns has not kept pace with the 
aircraft and electronic advances. 

a. The the ballistic 


arts are old and well established. People 


ordnance and 
have been building guns and explosives 
for hundreds of years. It appears that 
ordnance engineers and designers are 
working against limits imposed by the 
strength of materials and the energy 
available in conventional explosives. 
On the other hand, we see rapid ad 
aircraft. Turbojet 


vances in power 


makes possible supersonic speeds in 
level flight. We have doubled the speed, 
altitude, and range of combat aircraft 


in the past ten years. 


N this same period, physicists and 

electrical engineers have brought ra- 
dar and electronic computers to a state 
of perfection which makes them indis 
pensable in military operations. 

b. In comparing progress in ord 
nance with progress in other fields of 
engineering, we have to admit that 
there has been some improvement. The 
caliber .50 gun used in Korea has a 
rate of fire fifty per cent greater than 
the gun used in World War II. New 
mechanisms which make possible higher 
rates of fire for larger calibers give 
promise of efficiencies perhaps one hun- 
dred per cent greater than the World 
War II weapons. 

But this is not enough. To match the 
progress in other fields, scientists and 
other engineers working on ordnance 
problems must bring forth more basic 
and fundamental improvements. In 
genious mechanisms and five and ten 
per cent improvements in metals and 
explosives are not sufficient to keep up 
with the pace of modern weapons sys 
tems. 

This may be a strong indictment of 
the gun designers, but one has only to 
look at our modern interceptors to see 
that guns have been superseded by 
rockets and that guided missiles are just 
around the corner. 

c. Supersonic bomlx +s raise the ques 


tion of the advisability of carrying con 
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ventional defensive guns as employed 
in World War II. Rockets and napalm 
are challenging the réle of guns in 
ground attack, and the tactical A-bomb 
has moved to top priority on the list of 
tactical support weapons. 

If the gun is to keep up in this race, 
advances greater than five and ten per 
The Air 


stands ready to talk over its air ord- 


ey 


— ~ 
aa : 
Fe 


a=: 4 


contribute the scientific or engineering 


cent must be made. Force 
nance problems with 
industry. We can state 
the military problems 
peculiar to air employ- 
ment of air ordnance, 


but we expect you to 


break-through necessary to achieve a 
really significant increase in weapons 
effectiveness. 

2. Rockets have replaced guns be- 
cause guns have not kept up—but 
rockets are not all they might be either. 

a. The potential effectiveness of rock- 
ets is seriously compromised by poor 
dispersion, especially at altitude. 

b. The effect of 


burning rate, and therefore on time of 


temperatures on 


flight to target, is seriously compromis 
ing the use of rockets. 

c. The compatibility of launching 
tubes with fin design and initial pres- 
sure has given considerable trouble. 

d. Large-scale production of aircraft 
rockets has lagged, due to either poor 
initial design or poor quality control 
by production sources, Until recently, 
this was a very serious problem to the 
Air Force. 

The end effect of these deficiencies: 
If aircraft rocket design and produc 
tion problems are not solved, we will 
be forced to depend heavily on air-to-air 
guided missiles. These are exceedingly 
expensive and complicated. Their use 
for a large proportion of military mis 
sions, including training, might be pro- 


hibitive. 





“In either offense or defense 
the crux of any weapon system 
is ‘firepower.’ We can continue 
to produce increased perform- 
ance in our aircraft and still 
not hold the winning hand if 
these have firepower inferior to 
that of our potential enemy.” 











On the other hand, satisfactory solu- 
tion to present rocket problems would 
result in air ordnance being markedly 
improved compared with present guns 
and much less expensive than the 
guided rockets. 

3. Our research and development 
problem in aircraft guns and in aircraft 
rockets is under continuous review by 
The 


prevent undesirable duplication is laud- 


successive committees. eflort to 
able, but these reviews have operated to 
inhibit the development of new air- 
ordnance items. 

a. The number of active gun and 
rocket design projects in our present 
program is not excessive in comparison 
with the number of airplane and engine 
designs. These are necessary to keep 
pace with modern weapon technology. 
Military needs require continuance of 
efficient small-caliber weapons for tacti- 
cal targets. 

b. In the 


developments, the Air Force is the cus 


majority of air-ordnance 


tomer and transfers funds to Army 
Navy 


Ordnance for research and develop 


Ordnance and _ the Jureau of 


ment. 

We would like to deal in a competi- 
tive market. Overzealous ad hoc com- 
mittee action to “prevent duplication” 
has approached a degree where com- 
petition has been stifled and, in some 
“insurance” pro- 


cases, or “back-up” 


grams have been recommended for 


elimination before the winner of the 
competition is apparent. 

We can’t judge all the factors on 
paper studies alone. Experimental 
models have to be carried to environ- 
mental and flight-test stages in order 
the best design for 


to choose wisely 


production, 


c ENERAL Davis has something in 
F his complaint. I think it is up to 


us here in Washington to do something 
about it. 

I have touched on several areas of 
mutual interest and concern. In the past 
we have made our best progress when 
we in the military services and you in 
industry have approached our prob- 
lems as a team and have worked to- 
ward their solution as a team. I hope 
we can continue to work together in 


that fashion. 
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The Light hifle 


An analysis of some of the merits and shortcomings of the U.S. 


1-44 and the Belgian EN fully automatic shoulder weapons 


QUANTITY of new light rifles, 
reportedly about 3,000, is being 
ordered from the national arms 

factory of Belgium (Fabrique Nationale 
de Belgique ) tor field testing by Ameri 
can troops. This rifle is a new Belgian 
development, designated FN, that has 
been tested in small lots in this country 
in comparison with the U.S. T-44 and 
the Mr (Garand) light rifle. The T-44 
was described in general terms in the 
March-April 1952 issue of OrpNance. 

The quest for a new rifle has arisen 
NATO coun 


tries to standardize on weapons, and of 


from the eflorts of the 
the United States to develop a lighter 


Standardization of all 


rifle. weapons 


was first undertaken and soon shown 
to be hopeless. The NATO planners 
then approached individual items, first 
tackling 
that field, after several years, five of the 


small-arms ammunition. In 
leading NATO nations have agreed to 
adopt and undertake production on a 
caliber .30 cartridge. 

The cartridge selected for standardi 
zation is the T-65 developed by Army 
Ordnance and described in the March 
April 1952 issue of Orpnance. Com 
pared with the present caliber .30 M2 


cartridge it is about a half inch shorter 


and 10 per cent lighter yet is loaded 
with about the same weight of bullet 
and charge to produce the same muz 
zle energy (2,839 foot-pounds with an 
armor-piercing bullet) 

The T-65 cartridge is made up in all 
standard types—ball, armor-piercing, in 
cendiary, marker, and tracer—with 
muzzle-velocity variations from 2,530 to 
2,870 feet a second. The T-65 cartridge 
fits the T-44 light rifle and the FN. 
Existing rifles, such as the Mr and 
those of other NATO countries, would 
have to be rec hambered. 

With the adoption of a standard cart 
ridge the goal of the NATO members 
to reduce logistic headaches has been 
partially achieved. Their next aim is to 
decide on a rifle that will be acceptable 
to all. Here the choice has been nar 
rowed rifles—the U.S. 
T-44 and the Belgian FN 


However, in this country those 


down to two 


who 
worked for years to perfect the Garand 
Mi have 


rifle oflers sufhcient advantage s to more 


to be convinced that a new 
than offset the tremendous problems in 
volved in changing over from the M1 
A physical comparison of the three rifles 
1S shown in the accompanying table. 


In attempting to analyze the accom 





Caliber 
Length 
Weight 
Weight with accessories 
spare magazine 


Weight of magazine 
Magazine capacity 


including empty magazine 
excluding 


Muzzle velocity 


Relative ease of field maintenance 





T-44 FN Ml 
30 30 30 
41.5 in, 41.5 in. 43.6 in. 
8.2 Ibs. 8.68 Ibs. 9.56 Ibs. 


10.99 Ibs. 


none) 


9.14 Ibs. 9.51 Ibs. 
')-Ib. ¥,-Ib. 
10 or 20 rds. 20 rds. (8 rds.) 


All three are comparable, but 
heavier M1 will withstand higher 
pressures. 

3 2 








Comparative statistics for the T-44, FN, and the MI rifles 
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panying table it is seen that there ts a 
weight advantage in the light rifles over 
the Mr. However this is reduced if the 
weight of a spare magazine 1s included 
What 


would accrue for the 


actual over-all weight saving 
individual or the 
supply unit depends upon how much 
increase in units of fire per man per day 
increased 


is allowed in view of the 


magazine and cyclic rate. 


capacity 
NFORMATION on comparative fir 
ing tests indicates that the FN and 
T-44 show little difference in accuracy, 
ease ol reloading and sighting, or ire 
there 


quency ol However 


stoppages. 
seem to be certain factors that require 
further exploration in comparing the 
T-44 with the FN or either rifle with 
the Mr. 

It is understood that the FN’s tested 
to date are not production line models, 
an important consideration for a 
weapon that must be mass produced, It 
is assumed that both rifles will be ex 
amined critically by our industrial rifle 
makers to compare them for ease of 
produc tion since the bigyest produ tion 
load in an emergency would undoubt 
edly fall on the United States. 

An expected advantage of adopting 
a fully automatic light rifle for our in 
fantry 1s to replace the Mi, BAR, light 
machine gun, and carbine, perhaps even 
the pistol, with one weapon. 

There is no doubt that the United 
States has grown strong by being alert 


to incorporate improvements in its 


armaments and its indutry. 


Ww hen a new 


However, weapon 1s 


proposed that re quires a tremendous re 
tooling operation it seems appare nt that 


it should not replace a_ war-tested 


weapon without exhaustive examina 


tion, espec ially by American industry 
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Atoms and Red Armies 


Russia’s military leaders have reorganized the Soviet forces 


mto smaller, well-trained, and predominantly mechanized 


units to meet the demands of mobile atomic-age warfare 


HILE America has been talk 
ing about adapting armies to 
atomic warfare, Russia has 
been acting. As a result, Russia’s new 
streamlined armies are well fitted for 
atomic war while America’s armies 
have come to rate as old-fashioned and 
very vulnerable. 


This 


America’s “new look” defense policy 


may appear incredible, since 
is to cut the size of the U.S. Army by 
relying heavily on atoms to offset the 
Russians’ reputed superiority in mass 
manpower armies. 


However there is nething novel 
about today’s situation. It’s merely an 
instance of America’s 


other dreadful 


chronic inability to be “intelligence 
minded.” We just can't seem to grasp 
that the other fellow hears what we say 
and sees what we try out, and often can 
put into general use new ideas—his 
own as well as ours—sooner and bet 
ter than peace-loving, economy-minded 


America. 


YHE present situation is actually just 

the same as that which made possible 
Pearl Harbor, when Japanese naval ex 
perts combined American develop 
ments (the airplane and the aircraft 
carrier fitted with “secret” arresting 
gear) and went all-out for air-age car 
rier while the U.S. Navy 


talked about aviation but clung to bat 


warlare 


tieships. 


Perhaps as incredible as the rela 


tive preparedness of Russian and U.S. 
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armies for atomic war is the fact that 
the Russians have made no secret of 
their atomic-age army reforms. Just as 
Guderian (“Father of Panzers’’) spelled 
out by 1937 his mobile-warfare ideas 
in the public press, and the German 
Army described the Guderian organi 
zation, tactics, and weapons it had 
adopted in the November 1938 Die 
Wehrmacht (a militarized Life maga 
zine), so have the Soviet Army and its 


thinkers made publicly plain their 
ideas and their reforms. 

Marshal Paul Rotmistrov, long Rus 
sia’s ace mobile-wartare thinker, spelled 
out in 1946 in Military Thought 
magazine the ideas which the 
Reds put into effect the next 
year in their new “mechanized 
armies.” 

The 


Gerasimov 


same year General 
briefed Russian junior of 
ficers and men in the official Military 
Herald to explain the new training ob- 
jectives and especially the “why” of the 
unprecedented rigor of atomic-age dis 
cipline and training. 

Since this Russian thinking is vital 
to an understanding of Russia’s reform 
read what Gerasimov 


actions, let’s 


wrote—writings which the U.S. got for 
the price of its subscription to this pulp- 


paper fortnightly: 


on 1E present epoch is characterized 
by increasing means of destruc- 
tion. ... 

“The concentration of large masses of 
men and matériel is unlikely because 
of the danger of their disclosure and 
destruction. The concentration of large 
masses of human forces in limited areas 
is becoming increasingly dangerous. 

“The use of sizable forces is possible 
only under conditions of swift assembly 
and commitment... The character of bat 
tles will be exclusively one of maneuver.” 

Gerasimov wrote of tuture land war 
depending on the “quick, decisive ac- 
tion of codperating groups ot dispersed 
small units,” and went on to tell the 
Soviet Army: 

“Actions over a wide area, rapid 
actions in which the junior of 
ficer is completely independent 
and guides his unit in battle 
with open flanks, is to be the 
basis of training.” 

Gerasimov warned that, in 
order to fit soldiers to fast, independent, 
continuous action, “physical training of 
forces must take on a greater impor- 
tance than now.” 

The Russian general noted important 


like 


night-vision devices, and stressed radar 


scientific developments infrared 


detection of ordinary-type hidden ar- 


tillery. He spoke of radioactivity and 
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guided missiles and remote-controlled 
weapons of all sorts. 

Let’s see what the Russians have 
done to put their ideas into effect and 
how American and Russian atomic-age 
armies stack up according to authori- 
ties in both nations. 

The most important Red reform is 
just what has been called for by Ameri- 
and 


book 


Land 


can Colonels Reinhardt 


Kintner in their new 


“Atomic Weapons in 
Combat.” These experts recom 
mend streamlined new-type di- 42 
visions of half a dozen brigades, 
each self-sufficient. 

The 


“mechanized” 


“tank” and 


created in 


Soviet Army’s 
divisions, 
1947-1949, fill the bill. 
The tank division relies mainly on 
three “tank regiments,” which actually 
are brigades or “pocket divisions.” Each 
regiment has three companies of 85 
mm.-gun T-34 tanks (twenty-one per 
bat- 


talion of 152-mm. gun-howitzers (which 


company), an assault artillery 
double either as medium artillery or as 
heavy-gun tanks), an “automat bat- 
talion” of infantry armed with machine 
carbines and riding in armored carriers, 
a flak outfit, and scouting and supply 
detachments. 

For heavy slugging the division has 
a similarly organized heavy-tank regi- 
ment, featuring as its main armament 
Stalin tanks, 


assault-artillery 


122-mm.-gun and the 


100-mm. type tanks 


which are the Russians’ prime antitank 
weapons. A fifth “brigade” is an in 
fantry regiment riding in armored car 


riers and backed by tank-type vehicles. 


TT" IF mec hanized division has a tank 


regiment, 


regiment, a heavy-tank 


and three mechanized infantry regi 
ments, each of which has a goodly sup 
ply of T-34's besides their infantry 
support armor. 

These new-tvpe divisions run to a 
strength of only around 10,000 men—a 
figure inclusive not only of their 5 
“brigades” but also of a big divisional 
pool of conventional artillery, antiair 
craft, rocket launchers, and engineer 
and service battalions. 

In contrast, the present United States 
infantry division is a huge 18,000-man 


affair based on only three “regimental 
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combat teams” (a German 1917 idea 


adopted by America in 1939). Each 
“RCT” depends 


mass ot a 3,600-man intantry regiment 


upon a manpower 
of three battalions, backed by an ar 
tillery battalion of only twelve light 
105-mm. truck-towed howitzers, and 
a single company of twenty-two go 
mm.-gun Patton tanks. 

The US. 


155-mm. howitzers, but 


division has me 

dium 

they are usually truck-towed and 

there is only one battalion of 

them. The division also has a 

pool of sixty-nine tanks, but 

these are in a battalion lacking support 

and service troops to enable it to move 
and fight on its own, 

All in all, the U 


is anything but what atomic-warfare 


S. Infantry division 


experts want. 

Four out of five of America’s NATO 
divisions are of this unwieldy infantry 
type, while eighteen out of the twenty 
Russian divisions in East Germany are 
tank or mechanized. While 17 out of 
the U.S. Army’s total of 


are old-type infantry, Russia has man 


20 divisions 


aged to convert (official reports say) 65 


of her 175 divisions to be tank or 


mechanized. 

Russia eight years ago introduced a 
streamlined form even for her 
unconverted infantry divisions, 
slashing them down to around 
11,000 men and backing each 
with a tank regiment including 
100-mm.-gun_ tank-type assault 
artillery able to outgun go-mm.-gun 
Pattons. 


U.S. infantry divisions use trucks to 


carry their men and equipment and 


tow their artillery. These trucks offer 


no protection whatever from atom 


weapons—or from alr strahing and the 
searing terror of napalm bombs, tor 
that matter. 

If the troops happen to be dug in 
and are themselves thus secure, their 
trucks nevertheless can be reduced to 
charred wreckage and the division 
thereby robbed of its capacity tor major 
maneuver. If the troops try to move or 
only 


fight on foot, then they have 


“shirtsleeve protection” against the 3-ply 
heat flash, 


effects of an atomic bomb 


radiation, and blast. 

N contrast, the Russian divisions 
stress tanks and tanklike assault ar 
covered over by 


US. 


with crews 


While the 
only 144 


tillery, 


armor. infantry di 


vision has tanks, Russia's 


look” 


over 270 tank-type vehicles and the 


“new mechanized division has 


tank division nearly 350. 

Russia’s reason for this reform is ob 
vious, America’s expert Colonel Rein- 
hardt has written that “tank crews be 
most 


armor are the 


their pro 


hind 
tected soldiers on the battlefields.” He 
tells us that steel armor is invaluable in 
atomic war because “any thickness cuts 
off the menace of flash heat,” and “each 
inch and a half of steel reduces by one 


half which 


the degree of radiation 
penetrates it,’ 


Robert T. 


Corporation 


Keller, Chrysler 
vice-president in 
charge of tank production, re 
cently pointed out that tanks 
can withstand the blast effect of 
atomic explosions better than any other 
weapons system. Moreover their armor 
enables them to move through areas 
contaminated by radioactivity as no 
other troops can, 
Since U.S. have 


infantry dix mions 


The T-34 tank with 85-mm. gun is one of the principal Soviet combat vehicles. 
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tanks, too, Russian reforms are likely 


to be misunderstood unless it’s ex- 
plained what Russian tanks are for. 

The U.S. infantry division tanks are 
used as protected, mechanized support 
guns which are tied in combat to the 
two-mile-an-hour pace of foot infantry. 

The Russians’ T-34 tanks are in 
tended to unite the basic weapons of 
the conventional infantry-artillery team 
(the machine gun and the light artillery 
cannon) in a single armored, motorized, 
cross-country mount; it’s sup- 
posed to capitalize on its mecha- 
nized mobility and move as 
rapidly as the terrain permits. ee 

Similarly, Russian assault ar- 
tillery is medium artillery in 
tanklike form so that it can move right 
across the battlefield to maintain sup 
port of the T-34’s. In contrast, U.S. 
medium artillery, being truck-towed 
like the light, has to hide far distant 
from the clash of combat. Even self 
propelled U.S. artillery must seek pro 
tection, since its carriages are open 
topped. 

The Russians, like U.S. armored war 
fare experts, do use infantry with their 
mechanized machine gun-artillery com 
binations called tanks, but the infantry 
act more as “tank marines” who (along 
with support troops) ride a great deal 
of the time in armored personnel car 
riers perhaps better termed “man 
carrying tanks.” 

Lieut. Gen. Bruce Clark, who com 
manded the I Corps in Korea, has as 
serted that even the light armor of the 
new carriers to be used in America’s 
two tank divisions protects occupants 
“measurably from the blast and other 


effects” of atomic bombs. 


ENERAL Clark hasn’t exaggerated, 
Fas Maj. Gen. Arthur S. Trudeau 
showed when he used these carriers to 
rescue men of his 7th Division, cut off 
on Porkchop Hill in Korea by a torrent 
artillery and mortar fire. 
This feat led Maj. Gen. E. L. Curn- 
mings, now Chief of Army Ordnance, 
US. the “Life- 


of Chinese 


to name the carrier 
saver.” 

(The Russian carriers appearing in 
1951 were only armored trucks with 
open tops, but it is wise to recall that 


the Germans in the 1930's built cheap 


748 


sare 


tanks for maneuver 


The 


vealed a big tanklike tractor easily con- 


little training 


economy. Russians have also re- 
vertible to a “man-carrying tank.”’) 
The views of U.S. authorities quoted 
are backed by the U.S. Armored School, 
which has found that a tank division 
can be hit by an atomic bomb and yet 
under simi- 


attack successfully—while 


lar conditions an infantry division 

would be wrecked. 
It’s also worth knowing that Lieut. 
Col. 


young oficer who was G-2 of 


Robert Rigg, a brilliant 


the Pacific Ocean “Greenhouse” 
remains an en 
Maj. 


George Patton, II, is sure he was 


atomic tests, 


thusiastic tanker, while 
right to shift from infantry to armor. 


United States atomic-wartare authori 


ties, as well as Russian, tell us that a 
commander “must keep his forces dis 
persed to such an extent that they do 
suitable for atomic 


not offer targets 


weapons’; yet to attack he must be able 


to regroup and strike swiftly. 


| ign ways in which Russia’s “tanki 
zation” facilitate such suppleness 
are summed up by Col. Rothwell H. 
Brown in advocating similar forces for 
America: “The ability of armor to dis 
perse, without loss of control and mili 
tary effectiveness, is so much greater 
than that of the standard infantry di 
vision as to need no elaboration.” 


All the 


tanks are fast 


layman need know is that 


cross-country vehicles 
fitted with powerful radio, while the 
infantry in combat consists of scattered 
groups of footmen with a radio to 
roughly every fifty men. 

It should be obvious why 
American authorities claim it’s 
vitally necessary to rely on radio 
and why 


in atomic-age war 


Russia’s streamlined divisions 
are equipped and trained to 
radio. Of 


munications fitness Brig. Gen. R. W. 


work by America’s com- 
Porter, Jr., has recently said: 

“I believe that the U.S. infantry di 
visions do not place primary reliance 
upon radio for communications. At 
present they do not possess the equip 
ment or follow the tactical doctrine 
which will permit this.” 


Russia’s supply parsimony is now 


A 


contrast, Colonels 


world-famous. In 
Reinhardt and Kintner castigate “the 
Allied, particularly American, habit of 


overstocking supplies all the way from 
front-line battalions to base ports.” Gen- 
those who demand 


eral Porter 


U.S. supply practice reform and as- 


yoIns 


serts: “Austerity must govern or dis- 
aster will follow, and this applies to 
rear areas as well as to the tactical bat- 
tlefield.”” 

CTUALLY Russia entered the 

atomic age with a great advantage 
over America, since she has used the 
German “bulk-allotment” supply sys- 
tem instead of the American system of 
“automatic supply.” 

The relative merits of these systems 
aren't easy to explain, but what is plain 
is the supply advantage accruing to 
Russia from the use of Diesel engines 
in her tanks and assault gun carriages. 
America’s civil railways, trucks, and 
buses use Diesel engines tor their great 
economy, and the U.S. Armored Force 
experiments in I94! indicated that 
Diesel tanks saved 50 per cent in fuel. 
But what surprised experts was that 
this saving resulted in cutting supply 
matériel and 


echelon manpower re 


quirements by a similar percentage. 


Comparison of U.S. gasoline- and 
Russian Diesel-engined tanks of similar 
weight and horsepower indicates that 
savings of two-thirds are possible if the 
U.S. Army Dieselizes like the Russian 
which would be a truly revolu 
tionary economy in supplies and sup 
port services, able to enhance vastly the 
mobility and range of our armies. 
U.S. atomic-warfare authorities stress 
the obvious fact that “accurate, 
timely information cf the enemy 
can scarcely be overrated,” yet 
U.S. intelligence and scouting 
as the 


is chronically as weak 


Russian is strong. 

Just as U.S. forces were completely 
surprised when two German Panzer 
armies rose out of the Ardennes to 
break through at the Bulge in 1944, so 
the Fifth Air Force and the U.S. Eighth 
Korea 


movement across the UN front of the 


Army in failed to detect the 
Chinese armies, which later brought 
disaster to American arms at the Battle 


of the River. 
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In contrast, the Germans found that 
even in World War II sixty per cent 
of Russian front-to-rear radio traffic 
came from behind German front posi- 
tions, Russian ability to reconnoiter in 
force as well as snoop has often been 
shown, and her big “recon” forces in 
East Germany alone make America’s 
three “recon” regiments in Europe look 
pitifully inadequate. 

Just as Gerasimov said they would, 
the Russians have carried on training 
since 1947 at a tempo unprecedented 
for peacetime. In America, the horror 
softness ol 


voiced at the troops 


once 
“trained” in the pre-Korean economy 
era is forgotten, and the country is in 
the throes of another blind fit of saving 
which may endanger the national se 


kids 


that 


curity and the who must serve. 


Suffice it to say “economy is as 


much an operative word in United 


States defense, as “service” is in Rus 


Sia S. 


(PHE ability of armies to cruise over 

land, overcoming difficult terrain as 
seaworthy ships do rough seas, the Rus 
sians rate as vital. Forces must be “ter 
rainworthy” if they are to carry out dis 
persion and regroupment—if they are 
to avoid being held up or canalized in 
their advance by features forming ob 
stacles to ordinary-type vehicles. Rot 
mustrov writes: 

“Before the war some observers be 
lieved that terrain exercised an ex- 
tremely limiting influence on the use 
of tanks. We now know that as a result 
of their technical development (Rus 
sian) tanks proved that they can be 
used in all theaters under the most 
varying conditions. .. .” 

The 


conscious even before World War II. 


Russians got terribly terrain 
Lacking the surfaced roads of America 


West 


tanks with broad tracks and powerful 


and Europe, they originated 
engines—characteristics affording low 


ground pressures and high power 
weight ratios. As a result, even Russian 
tanks of 1937-1939 design put U.S. 
tanks of post-Korean design in the 
“terrainworthiness” shade. 

Of course quite impossible from the 
Rotmistrov viewpoint are the U.S. in 
fantry divisions, whose trucks are road 


bound. German, British, and indeed all 
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mobile-war experts warn that lack of 
tracked transport is a frightful U.S. 
defect. Divisions can’t motor-march 
except on roads, on which they make 
columnar targets easy for enemy air- 
craft to find and strate. 
As for U.S. atomic artillery, its high 
ground pressure re 
Stricts its maneuver 
capability to a degree 


likely will 


doom it to the fate ol 


which very 


France's underpowered 
so-ton tanks of 1940—to be captured 
or destroyed without firing a shot. 

This terrainworthiness matter shows 
that the fitness of America’s armies for 
atomic war is basically handicapped by 
tec hnologic al 
U.S. World War Il 
leaders falsely to suppose that just be 
tank 
get around. 

Worse yet, U.S. 
made the same error which Gen. George 


C. Marshall said our post World War I 


leaders made: they have made plans 


the sort of ignorance 


which led many 


cause a was “heavy” it couldn't 


authorities have 


without studying the last war and with 


out wiping out the erroneous con 
temporary impressions in the light of 
postwar historical resear©re h. 


The 


forces’ suitability to atomic warfare can 


effect this has had on USS. 
readily be made apparent. Gen, Omar 
N. Bradley, tll 


the Joint Chiefs of Staff, said of NATO 


recently Chairman of 


Strategy in 1950: 
“If we have enough ground troops 
Western 


to make any invader of 


Furope concentrate at natural defense 


make 


along the 


barriers and him channel his 


attack natural routes of 


march, the atomic bomb will make a 


formidable defensive weapon.” 


i be general and his followers have 


failed to take into account the way 


in which the German 1940 blitz drove 
tanks 


manning the 


Panzer right 


Allied 


‘impassable 


two corps ol 


through troops 


hilly 


drove across the Meuse River 


Ardennes Forest, 
and its 


gorge, and right through General 
j & b j 


Corap’s Ninth French Army covering 
the river barrier and the Maginot Line 
extension. 


This the 


without 


Panzers did in three days 


once “massing or “concen 


trating.’ Within a week they were at 
the Channel, thereby cutting off from 
their bases the sluggish Allied intantry 
masses and forcing them to surrender 


without a major battle. 


In the 1940 blitz the Allies had 135 


divisions—but only five of the Panzer 


type, for though they had far more 


and better tanks than the Germans, 


they parceled them out to the int intry 
the way America does today 


The 


tanks in 10 Panzer divisions, which had 


Germans put all their 2,200 


the war won betore the Germans’ 100 


infantry divisions could make their 


power felt. 


i % IDAY not ten but eighteen Panzer 
type divisions are poised in Germany 
Red Russian divisions with tanks far 
more numerous, powertul, and ter 
rainworthy than the Germans had. 
Opposed are only twenty-hve active 
NATO 


SUPPOSE d to be 


divisions (hve Panzer-type), 


able to “cover” the 
mobilization of reserves to bring an 


other twenty-five divisions to fighting 
strength. This mobilization must take 
place under Red air forces with vastly 
greater numerical over the 
Allies than the Luftwaffe had. 

How 


official intelligence of 


superiority 
in the light of history and 
today can the 
Bradley school of strategy possibly hope 
Allies could not? 


How can it hope to make the Reds con 


to do what the 1940 
centrate? 

Unfortunately the Russians know all 
about this 1940 business, for they 
started a very vigorous military history 
effort in 1942, and, more important, 
they have made its output compulsory 
reading for all officer ranks, 

Only after loss of trained leaders in 
1941 did the Red Russians reluctantly 
employ bludgeor instead of rapier ta 


They 


powe I 


tics against the Germans. have 


always been hot for air and 


mechanized land mobility, even when 


it was technologically beyond their 


reach. As 


the Red Russians’ motto is: “I irepower, 


Rotmistrov put mt in 1946, 


not bayonets!” 


Eprror’s Nori 


pressed in this 


The 


arti le are 


opinions cx 
those of the 
author and not necessarily those of the 


\ rican Ordnance Association. 





Field Ordnance Service 


The best materiel in the world, without the right maintenance 


in the combat zone, becomes an ineffective and extravagant 


waste, nullifying the effects of good design 


ELIABLE industrial  establish- 
ments all know full well the 
value of sound maintenance for 

their products and they take steps ac- 

cordingly to make such maintenance 
available to their customers. 

It is our industry’s realization of the 
necessity for this maintenance that has 
no doubt put so many American-made 
items into the commercially advan- 
tageous positions which they hold today 
in domestic and world markets. When 
customers have confidence that there 
will be a follow-up, business is bound 
to be good. 

The armed services have known for 
a long time how vital is the réle of this 
important maintenance function, and 
particularly those of us in logistic circles 
who have applied ourselves assiduously 


to its problems for many years. 


ITH the advance of matériel in 
scientific complexity, the mainte 
nance problems advance correspond 
ingiy, or perhaps more than just corre 
spondingly, and the need for their 
proper solutions is greater than ever. In 
commercial industry this is a matter of 
dollars and profits; in the armed serv 
ices it is a matter of lives and victory 
as well as of dollars. 
By the term “field Ordnance service” 
I am referring to the activity involved 
in those problems which arise and must 
be solved in the zone of an army in 
combat, particularly that zone which 


we call the combat zone. This discus 
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sion, therefore, is not to be compared 
with the operation of “Ordnance Field 
Service” in its entirety, which includes 
within its scope the widespread assem- 
bly of field-service depots here at home. 

In this discussion, besides covering 
problems of ordnance matériel, I also 
wish to bring important emphasis to 
bear on the vital triumvirate—equip- 
ment, training, and leadership—which 
was so forcefully pointed out to us re- 
cently by the Army Chief of Staff. 

He, of course, refers this triumvirate 
to the Army as a whole—all branches, 
services, corps. It is my thesis to bring 
out that ordnance, as we know the 
word in its widest sense, must not be 
confined to the subject of equipment, 
as many individuals doubtless consider 
it, but that it requires this same com- 
plete triumvirate if it is to insure its 
functions and carry out its rdle. 

Since one of the indispensable aids in 
gaining this emphasis is good organiza- 
tion, I wish to show what has been 
done about this aid, with a little of its 
background. 

By the summer of 1941, in anticipa 


tion of the war into which it seemed 
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and manufacture 


inevitable that we would be drawn, a 
good deal had been done in the pre- 
paring of our combat forces; and of 
course the lend-lease which President 
had had 


much to get industry’s wheels going in 


Roosevelt instigated done 
the production of matériel. 

But the organization of Ordnance 
troops for use with the field army was 
still remarkably incomplete, and the 
conception of its operation was not too 
profound for the job that lay ahead of 


it. 


URTHERMORE, in August 1942, 

when Army Ordnance took over the 
added responsibility for vehicle supply, 
it was especially necessary to create new 
and sounder methods to cover this vi 
tally important activity and to add some 
appropriate units. 

The best matériel in the world, with- 
out the right maintenance, becomes an 
ineffective and extravagant waste. Com- 
bat effectiveness is lessened, and the un- 
told energy which has gone into design 
and manufacture rapidly becomes nul- 
lified. 

While as in most activities a high 
standard of men, well educated and 
trained, can offset imperfections in or- 
ganization to a remarkable extent, 
nevertheless this thing we call organi 
zation, if it has followed sound and 
carefully constructed principles, helps 
amazingly. It especially makes for econ- 
omy, enabling fewer men to do the job; 


and an army needs economy like noth 
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ing else, paradoxical as that might 
sound to some people in this day and 
age of billion-dollar defense budgets. 
At the beginning of World War II 
the ordnance maintenance service was 
performed by a battalion in each corps, 
assigned as an integral part of the corps. 
The battalion was of a fixed standard 
size. Now we all know how flexible in 
size and composition our various corps 
may be, depending on their mission, so 
that this battalion seldom actually fitted 
the job at hand. Most of the time it 
was either too large or too small. 
Furthermore, a corps is essentially a 
tactical unit and should not be bogged 
down by administrative responsibilities 


such as ordnance service. 


F a corps commander can effect a 

break-through in combat, nothing 
should interfere with his continuing 
such break-through except enemy ac- 
tion. Duties of a logistic nature must 
by all means be the responsibility of 
some one else. 

And so, at least in the combat zone, 
this responsibility properly falls essen 
tially on the army commander, and 
therefore on the army commander’s 
Ordnance officer. 

As a consequence, this principle was 
followed in 1942 in drawing up the 
new organization. The Commanding 
General of the Ground Forces, General 
McNair, was much in favor of this 
change in principle and backed up its 
approval. The principle in brief was 
simply that Ordnance service for A 
the field army belonged under ‘ 
control of the army Ordnance 
officer. 

As is the case with so many 
principles, there had to be an ex 
ception, and in this the excep- 
tion was important. It allowed (or pre 
scribed) the division, which is another 
administrative unit, to have an impor- 
tant share in this ordnance service, so 
the division Ordnance company was im 
proved and allowed to remain as such. 

This company, however, was intended 
to do the maintenance only on those 
items which could be handled fairly 
promptly. The echelons and companies 
belonging to the army were always 
there to take over the heavier and sur 


plus work. When the division had to 
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move, they might often take over the 
entire duty of shop maintenance for a 
necessary length of time. 

In the beginning, there was indeed 
a problem of deciding what different 
kinds of companies would be necessary 
in view of the variety of types of com- 
bat units and their equipment. There 
was also the problem of the units which 
had formerly belonged to the Quarter- 
master Corps for truck maintenance 
whether to revamp them entirely or use 


them as they were. 


They had been well trained and 


F~ es 


equipped and it seemed smart to 
use thern without much change 
except to add a small-arms main- 
tenance section. There would be 
many places where truck units, 
engineer units, signal units, etc., 
would be congregated, where trucks and 
small arms would be their only ordnance 
equipment. 

Later the Gulf 


proved to be one of the largest of these, 


Persian Command 
and there were many others. Likewise 
within the army area itself there are 
always spots where units of this type 
are congregated which do not need the 
old type of Ordnance company ready 
for work on tanks and guns as well as 
other equipment. This would be a lack 
of economy. 

And so the Quartermaster companies 
were taken over intact and made into au 
tomotive-maintenance companies, heavy 
type and medium, known ever since as 
the HAM and MAM companies. Other 

types of Ordnance companies 
were improved, and some new 
types were born. 

One of these pertained to 


The 


AA program was immense as 


the antiaircraft matériel. 
planned in the early part of 
World War II, although it was drasti 
cally curtailed a little later. But even so 
it remained large enough to present a 
maintenance problem of such size as to 
deserve special attention and a special 
type of Ordnance unit. 
No such company had existed before 
such maintenance as was required 
being performed by small detachments 
of specialists in the field or by the ar 
senal shops themselves within the con 
tinental limits of the U. S. 
Thus the 


Ordnance Maintenance 


Company, Antiaircraft, was drawn up 
by the Army Ground Forces and ap 
proved by the War Department. Its 
equipment was highly specialized and 
its personnel specially trained. 

In its early stages there were prob 
lems, peculiar to any new kind of unit, 
but these troubles were ironed out with 
remarkable rapidity, and the AA Ord 
nance Companies soon acquired a repu 
tation for being among the best of any 
maintenance companies in the war. 

They were valuable for assignment to 
AA 


massed around certain cities and 


areas where the artillery was 
other important points, and thus 
the principle of economy was 
again served, 

In the active theaters they 
were assigned to appropriate 
battalion headquarters as necessary, ¢s 
sentially for AA work, although they 
had some amount of capability to do 
other maintenance jobs as well, as in 
deed any good Ordnance unit has (or 
should have). 

And this brings us to a discussion of 
the battalions and regimental (or 
group) headquarters which have now 
been standard for Ordnance units for 
some ten years. Work done previous to 
1941 had resulted in the approval and 
establishment of an Ordnance Battalion 
Headquarters largely through the initia 


tion of Maj. Gen. Russell L. Maxwell. 


T was used primarily to command 


the corps Ordnance maintenance 
companies referred to above and also 
to provide a control for depot and 
ammunition companies, It was a most 
necessary little unit, and with a few 
changes was reéstablished for use on a 
much wider scale. 

The drawing up of the regiment (or 
group) headquarters was a simple mat 
ter, but getting its approval from the 
War Department was something else. 
Certain higher echelons of authority 
claimed that since no requests from the 
overseas theater had been received for 
any such type of unit it was clear that 
such a unit was unnecessary, 

On the other hand, various field and 
he adquarters were a little shy in re 


questing a type of unit which had not 
and 


Phis 


been 


ipproved included in the 


ivailable lists. sort of circle was 
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understandable under the conditions 
that prevailed during the early part of 
the war when the principle of economy 
had practically the same priority in our 
forces as the principle of combat effec 
tiveness itself. 

Since | was so convinced, however, 
that this type of headquarters was 
strongly in the interest of economy, and 
would pay its freight many times over, 
I finally succeeded in gaining all neces 


sary and complete approvals. 


TIXHUS while the operations of our 

forces in North Africa did not bene 
fit by the new full organization in the 
flesh, nor did the early part of the op 
erations in the Southwest Pacific reap 
any benefit, enough time passed so that 
well-trained and completely organized 
Ordnance units were with our forces 
that invaded Europe in 1944 and with 
most of our forces in the Pacific areas 
by that same time. 

In the Korean War the same essen 
tial organization was found to be quite 
satisfactory. A few changes have been 
made with the gaining of a few im- 
provements, The most important im- 
provement has probably been accom 
plished in the function of supply where 
the so-called Project 170, initiated by 
the Ordnance School, was introduced. 

This very commendable project tends 
to make the enormous problem of keep 
ing track of hundreds of thousands of 
spare parts simpler and quicker. It 
careful 


some improve 


needs 
ment, and it by no means takes 
the place of the smart, able per- 
sonnel who are charged with 
the responsibility of mainte 
nance and supply. It is, how 
ever, a fine step in the direction 
of economic effectiveness. 


The importance of having smart and 


able personnel to perform the supply 


function can scarcely be overempha 
sized, both as to officers and enlisted 
men. There is no doubt that in past 
years the best educated and intrinsi 
cally or potentially ablest were inclined 
to be assigned to design and manu 
facture. For a man trained in a scientific 
background there is a special attraction 
for this kind of work. 

An education in mathematics, me 


chanics, chemistry, electricity, optics, or 
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dynamics has a tremendously varied ap 
plication of absorbing interest in the 
field of Ordnance, and problems galore 
are arising more and more, not only in 
connection with the expansion of the 
new things like guided missiles, rockets, 
and super antiaircraft weapons, but 
with astonishing improvements in the 
more conventional items of ordnance as 
well. 

But the supply functions also need 
more and more a scientific background 
and experience in the personnel in 
volved. This background should con 
tain the type ol mathemati s that covers 
a thorough study ol sampling, the the 
ory of probabilities, and the method of 
least squares, with emphasis on all pos 
sible instances of this application. A 
knowledge of materials and how to 
shape them is also necessary in view of 
how much work is done in the field 
involving this activity. 

Above all, supply people should learn 
how to become “quantitative-minded” 
so that trends may be seen far ahead 
and corrected as necessary in ample 
time to avoid trouble. The farther from 
home a theater may be, the farther 
ahead the supply people must see in 
order to eliminate overages and short- 
ages. 

It must be remembered that overages 
of stock are practically as reprehensible 
as shortages—the United States cannot 
afford profligacy. 

Thus it becomes clear that a major 
duty of the supply personnel, 
from the top down, is to fore 
see future trends. Anticipation 
of needs lies considerably in a 
study of the type of geography 
and climate of the theater; but 
in any theater trends must be 

analyzed early, such analysis to con 
tinue steadily throughout a campaign. 

This continuous analysis must be ap 
plied with great judgment so that peaks 
and valleys are avoided in the supply 
pipe as fully as possible. This is true of 
all types of supply, including the im 
portant item of ammunition. 

To tie the trained men together with 
the vast matériel problem we need a 
high order of leadership in Ordnance, 
quite as fully as in any other branch 
or corps. While the results may not be 


as momentarily spectacular as is the 


case in a well-led infantry or armor 
action, it is quite as vital to the success 
ot our arms. 

It must be thorough and continuously 
applied and far-reaching. Above all it 
must stress the individual leadership 
over small subordinate organizations 
and the individual responsibilities of 
each man. The conception of men as 
“bodies” has no place in this sort of 
work, or indeed in any other, if real 
leadership is to accomplish what it 
should. 

Good organization is of course a great 
asset in assuming good leadership, and 
in this connection I want to say some- 
thing about a rather recent tendency to 
small, highly specialized 


create very 


units, known as “cells,” for use in the 
held. 

These cells may include as few as 
six or eight men and an officer. They 
are not an integral part of a large or- 
ganization and must invariably be at- 
tached to other units for rations, shelter, 
discipline, supply, etc. 
morale of a soldier is 


INCE the 
' strongly dependent on his rations, 
shelter, and supply, these cells invari 
ably undergo remarkable changes in 
their morale, depending on how much 
attention another commander, busy 
with his own unit, sees fit or has time 
to give them. So it is clear that cells 
should be confined only to those types 
that are really essential, such as the bal- 
listic teams. 

The great variety of skills represented 
Ord 


should 


in the aggregation of standard 


nance units of company size 
minimize the need for very many cells. 
Morale will be better, promotions will 
fall into better line, efficiency will be 
better preserved, and the jobs should 
be handled better. 

The unfolding of the future steadily 
presents new types of matériel and im- 
provements in the old types, and their 
complexities are on the increase from 
day to day. 

Maintenance must keep pace. The 
guided missiles, the large-caliber field 
guns, atomic-energy items, and others, 
Ord- 


nancemen, well organized and properly 


must be backed up by trained 


equipped, if they are to assume their 


real value in defense of the country. 
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Ready for Action! 


IKE, the first combat-ready 

guided missile to have its se 

crecy wraps lifted by the De 
partment of Defense is illustrated on 
the accompanying pages. The new 
weapon will be installed in batteries 
this summer in about a dozen strategic 
spots to defend key industrial centers. 
The first will be at Fort Meade, Md., 
to protect the Baltimore-Washington 
area. 

Nike was originally conceived as a 
controlled antiaircraft rocket projectile. 
It is a product of the combined efforts 
of Army Ordnance, working through 
the Guided Missile Center at Redstone 
Arsenal, and the airframe, rocket-pro 
pulsion, and electronic branches of in 
dustry. 

It belongs in the Department of De 
fense family of surface-to-air guided 
missiles primarily as a defensive weapon 
to provide greatly increased ranges and 
altitudes against fast and high-flying 
modern bombers. 

Nike presents a tremendous advance 
in antiaircraft defense over the present 
day batteries of rifled guns. Develop 
ment started in 1945 in the Bell Tele 
phone Laboratories which made a study 
at the Army’s request. The study 
showed a surface-to-air missile to be 
feasible and led to the award of a de 
velopment contract to Bell Telephone 
Laboratories. The Douglas Aircraft 
Company was brought in for the 
missile-body, launcher, and handling 


equipment design. 


UCCESSFUL tests of the missile 
—' itself were made in 1946 at the 
Guided Missile Proving Ground, White 
Sands, N. Mex., and the complex guid 
ance system was successfully tested in 
195!. These trials showed sufficient 
capabilities to warrant production con 
tracts being placed with Douglas and 
Western Electric Company for the me 
chanical and electronic parts, respec 
tively. 


Information released on Nike is natu- 
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rally meager. The missile is about 20 
feet long and one foot in diameter. The 
propulsion unit uses liquid fuel and 
takes up all space in the missile body 
not utilized by the guidance units and 
the “pay load”—an explosive war head. 
Nike is fired from a launcher by a 
booster rocket that drops off early in 
flight. To provide for maximum safety 
the war head is constructed so that it 


will explode only when in flight. 


N the event of an attack on our 

country by hostile aircraft, the enemy 
is first picked up on the early-warning 
radar net. As the attacking airplanes 
come closer the Nike ground guidance 
and control system takes over the aérial 
target and tracks it. At a_predeter 
mined position of the target the Nike 
missile is launched—it converges on the 
target, intercepts it, and explodes. It 
is stated that the missile can out 
maneuver bombers, fighters, or trans 
ports. 

Nike is purported to attain a speed 
in excess of 1,000 feet a second, to be 
a homing or seeker-type of missile 
rather than a beam rider, and to have 
a range of about 35 miles. The cost of 
the missile has been estimated at from 
$15,000 to $25,000. 

It appears from available information 
on the Nike system that it can certainly 
defeat present-day subsonic bombers, 
but its action against supersonic ait 
craft has not been reported. The effec 
tiveness of the system is dependent 
on the efhiciency of the radars that track 
the target and the alertness of the early 
warning net that will give approximate 
locations of attacking aircraft, 

In addition to Nike, other guided 
missiles are being made public such as 
the Air Force “Matador” and the 
Navy's “Regulus”—described briefly as 
pilotless aircraft with ranges in the 500 
mile span—and the “Falcon,” an Air 
Force air-to-air missile which will be 
the weapon that interceptors can use 


beyond the range of Nike. 

















The Nike is shown in action in the remarkable series of photographs above: At left, the missile and its booster rocket just 
after take-off. Center, the missile approaches the target airplane. Right, the Nike about to make contact with the target. 


The complete firing sequence is illus- 
trated on this page. At the right the 
Nike is shown on its special launcher 
which begins to elevate it (below) to 
the firing position as pictured at the 
left. When the electronic ground con- 
trol equipment indicates that a target 
is within range, the Nike is fired (far 
right), its booster rocket dropping off 
after speed is attained. The remaining 
missiles in the battery are ready to fire 
as soon as other targets approach. Al- 
though the Nike is uncannily accurate, 
its proximity-fuzed war head does not 
need to make actual contact but will 
explode when within lethal distance of 
a hostile aircraft. 





Above. left. the Nike intercepts the target and explodes, showing the power of its war head. Center, the target airplane, its 
wing shattered, bursts into flames. Right, the doomed aircraft plummets toward earth as a starboard engine tears loose. 














Industry Helps Build the Nike 





— 


/ 


Technicians at Bell Telephone Laboratories, above, operate electronic equipment to simulate flight problems of the Nike, acquir- 
ing in a few months data which would normally take years to obtain. Some idea of the complexity of the new weapon system 
can be had from the wiring and assembly operations on guidance equipment shown below at a Western Electric Company plant. 
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rmor and the Future 


The bullet-resisting, track-laying vehicle as well suited 


to survive in combat and to serve either offensively or 


defensively in the highly mobile warfare of the atomic age 


OR centuries nine principles have 
been recognized in the success 
ful conduct of war. The manner 

of expressing them varies in different 
countries, but in the United States they 


are known as the principles of mass, 


mobility, simplicity, surprise, security, 
offensive, objective, economy of force, 
and COOP ration. 


Although 


quently are 


well known, they fre 
ignored in war or inter 
preted other than strictly. It is upon 
these nine principles of war that the 
held of tactics 1s based. 

The 
changed greatly since the beginnings 


The 


taken place in this field is the result 


principles of tactics have not 


of history. evolution which has 


ol weapon improvement and tech 


nology in general, but the princi 
ples themselves remain relatively un 
changed. 


It is onl 


when these principles are 
applied under all sorts of physical and 
geographical conditions and with sol 
diers varying trom the swordsman, the 
archer, and the horseman to 
the machine gunner, the para 
tanker, that 


trooper, and the 


the almost infinite variety of 
military operations has occurred 

To this variety of conditions, 
weapons, auxiliary equipment, and per- 
sonnel must be added the human ele 
ments of fear, fatigue, training and ex 
perience, jealousies, misunderstandings, 
stubborn false 


anger at a opponent, 


pride, politics and treachery, as well as 
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This article is from the pen 
of one of Ame rica's best qual 
fied students of tank design 
and operation 
served with dis 
Ordnance De 


construction, 
Colonel Icks 
tinction in the 
irmy during 
the Second World War where 


partment of the 


he held assignments of great 
responsibility in the auto 
motive combat vehicle field 
He is an acknowledged au 
thority on the subject 

The accompanying article is 
based upon a chapter in the 
manuscript of a book now be 
ing written by Colonel Ick: 
entitled “Introduction to Ar 
mor.” It is hoped that the 
volume will be completed and 
published in the future 
prrors 


nea 
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mechanical failures, vagaries of weather 
and of time and place. It will be seen, 
then, that while the principles can be 
well understood, their application in 
practice often is unpredictable, 

Armor in the United States 
appears to have reverted to its 
original World War I rdle of 
attack 


either directly or as dug in ar 


supporting an infantry 


tillery, and the rdle of the 
mobile independent armored unit seems 
a thing of the past like its horse-cavalry 
predecessor. Armored divisions can ex 
pect to be allotted piecemeal in sup 
port of and attached to infantry units 


for specific operations. 


Korean expericnce appears to be in 


fluencing American tactical thinking 


restricted fashion as o 


World War I 


there appears to b 


in the same 


curred alter Recently 


some agitation, too, 
toward making every tank commander 
a commissioned officer in emulation of 


the Air 


gards the principle that rank is an in 


Force i system which disre 


strument of command and not a matter 


of property responsibility, 


which seems to 
Army 
no longer emphasizes individual marks 
Marine 


cent ol 


NOTHER change 
taken place 


. have is that the 


manship as does the Corps 
recrutt 


| 


OK 


where thirty-e1 rhe per 


training 1s spent on small-arms in 
Art 1V 


accepted the doctrine of volume of fire 


trination. The appears to have 


on the general area Of a target rather 


than our traditional doctrine of selective 
aimed fire 
this is true of afr 


lo some extent 


tillery fire as well, and probably was 


reasons tor the controversial 


so-called 


shortage in Korea 


one of the 
nature of the ammunition 


The reasons for some of these 


changes perhaps can be attributed to 
the futility engendered by the 
After the 


Hiroshima and Nagasaki the concept 


atomic 
bomb. atomic explosions at 


underwent a stunning change 


States 


ot war 
In the 


defensive 


United it changed to a 


concept of war by utilizing 


a single-weapon offense conducted 


solely by an air force 





After it was learned that America 
did not alone possess the sec ret, a wave 
of hopelessness arose. If ground forces 
were to be used at all it was felt that 
they would be powerless against such a 
terrible weapon and that the resultant 
necessity for dispersion of forces would 
be so great that it would remove the 
ability to fight a decisive action on the 
ground. 

While there were many who were 
thus completely defeatist, there were 
those who believed that the principle of 
weapon superiority would apply 
in the case of atomic bombs as 
with any weapon and that the 
hydrogen bomb would give that 
superiority until an enemy also 
created its counterpart or some- 
thing exceeding its potential. And there 
that 


weapons and techniques may change, 


were those who believed while 
the application of the principles re- 
mains unchanged. 

As more and more knowledge of the 
effects of atomic fission was obtained, 
the original hopelessness began to give 
way to a less emotional approach. Al 
though militarily the possession of the 
fission or of atomic 


secrets of atomic 


fusion may result in the same tacit 
truce regarding its use as resulted from 
the introduction of lethal gases to war 
fare, the threat of atomic warfare can 
not be ignored any more than it was or 


is being ignored in the case of gas. 


N the light of more modern knowl 

edge and a reasoned approach it 
therefore may be well to consider the 
effects of atomic warfare on the tactics 
ot armor. 

There now appears to be relatively 
little to fear tactically from atomic fis 
sion unless within a quarter to a half 
mile from the center of an air burst. 
Within that fraction of a mile destruc- 
tion is quite complete, it is true, but 
bevond that armor and other troops 
should survive, and armor at least 
should be able to enter the destroyed 
area within minutes and other troops 
within a slightly longer period. 

A ground burst can deny an area for 
a considerably longer period, but the 
area of destruction in such a case is 
likely to be considerably less than a 


quarter of a mile. 
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The blast, flash heat, and immediate 
radiation at the instant of explosion do 


the 


aftereffects. With a high air burst there 


the killing and destroying—not 


is no residual radiation after a few 
minutes. With a low air burst the sig- 
nificant residual radiation is not over 
400 yards in radius. Food and drinking 
water outside the destroyed area ap- 
parently continue fit for consumption. 

Another point of significance is that 


when employed in rolling, hilly, or 


mountainous country, even the blast 


he, | 
2 


and flash effects are pocketed 
and may be considerably less 
than the normal quarter- to 
half-mile radius. 

One point which must be con- 
sidered tactically is the possibil- 


‘dud” atomic bombs which fail 
but 


ity of 


to detonate which could scatter 
atomic materials over a fairly wide area. 
This or deliberately breaking up fission- 
able material mixed with cobalt would 


which 


would remain radioactive over a very 


result in scattering material 
long period of time. 

In such a case the protection afforded 
by armor would make armor even more 
important in atomic warfare than it 
already is in warfare without fissionable 
mat rial. 

Jaby A-bombs and atomic artillery 
war heads and guided missiles can be 
considered as having similar but lesser 


The H-bomb 


fusion instead of atomic fission 


effects. which utilizes 
atomic 
is of somewhat greater potency than 
the atomic bomb, having a destructive 
radius about four times as great. 

However, it is less likely to be used 
tactically, and its development may in- 
deed result in weapon stalemate as in 
the case of poison gas. 

The threat of atomic warfare will re 
sult in an even greater dis- 
persion of forces tactically and 
logistically, but now that those 
effects are better known even 
such dispersion is not likely to 
be as great as once was thought 
necessary and may affect tactics 
only in a degree as all weapons which 
have caused dispersion have done. 

Armor is especially well suited to 
atomic warfare in the protection 
afforded as well as in its quality of 
will enable it to dis- 


mobility which 


perse rapidly and to reconcentrate rap- 
idly as changes in the tactical situation 
take place either through the use of 
atomic weapons or the threat of such 
use. 

Maintenance and supply problems 
will be increased through this need for 
dispersion, and it is likely that alternate 
supply routes and channels will in- 
crease the volume of supplies in the 
“pipe line”—but that again is a matter 
of degree and does not change princi 


ples. 


HE threat of atomic warfare and 

employment of large concentrations 
of aircraft will, in the future, require 
not only greater dispersion but also more 
consistent operation off roads, Armored 
divisions will need much maneuver 
practice in dispersing and reconcentrat 
ing rapidly. The closest codperation 
with friendly aircraft must be devel 
oped, and a highly integrated com- 
munications network will be manda 
tory. 

Armored combat engineers and com- 
bat bridging will assume great import 
ance in future warfare. Track-laying 
amphibious envelopments by river will 
not be uncommon. All these point to 
the need for abolishing wheeled vehi- 
cles in the combat zone and going over 
completely to tracklayers for both com 
bat and supply. 

It seems to the author that atomic 
bombing is only a matter of degree 
more effective than normal aérial 
bombing with high explosives and that 
much that has been claimed for the 
effectiveness of aérial bombing must be 
discounted. For example, the claims of 
total destruction made by the United 
States Army Air Force on numerous 
occasions during World War II were 

found by the United States Stra- 

tegic Bombing Survey after the 
war to have been greatly exag 
gerated. 

Every attempt during the war 
to gain a decision by air 

strength alone failed. Even the 
dropping of the atomic bomb on Japan 
only hastened the process of surrender 
for which the Japanese already had be- 
gun negotiations. More recently, Opera- 
tion Strangle in Korea was intended to 


choke off Communist supplies. But 
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after many months of effort the Air 
Force admitted that it was only about 
thirty per cent effective. 

This does not mean that air strength 
is not important. It is, and highly so, 
but only when integrated with naval or 
ground forces or both. 

Knowledge of the chain reactions 
which have made atomic fission possi 
ble and are leading to atomic fusion as 
well, may eventually make possible 
control over the weather. Since every 
influenced by 


phase of warfare is 


weather conditions, and mud is a mu 


engny, the 


weather would give to the side possess 


tual ability to control 
ing such knowledge a tactical weapon 


of possibly greater significance than 
atomic weapons. 

It was Napoleon who said, “When 
lightning can be used, it is better than 
cannon.” The real significance of that 
Statement ts becoming more apparent 
to military men now that weather con 
trol is more than a possibility. 

Meteorologists for some time have 
observed and recorded weather; more 
recently, they have analyzed and fore 
cast it. In the late 1940's American 
scientists headed by Dr. Irving Lang 
muir had begun to exercise some form 
of control over weather by the appli 
cation of physical forces to the atmos 
phere. 

Thus far their researches have indi 
cated that consideration must be given 
to cloud type, wind flow, available 
moisture, and numerous other factors. 
As knowledge increases, many more 
factors probably will have to be con 
sidered. But if and when controls are 
possible, such ability will become a 


potent tactical factor. 


i pane ability to mire supply lines in 
mud produced by a heavy and con 
tinuous rain or thus to disrupt an 
armored spearhead is one which some 
day may have to be taken into con 
sideration by the tactician, both offen 
sively and defensively. 
The 


great, depending on the season, and 


effects on infantry would be 
the disruption of radar, radio, and other 
means of communication and the hin 
dering of tactical and Strategic alr sup 
port could be extremely significant. The 


student of war and of armor must be 
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on the alert for such developments. 


Another new field which may have 
an increasingly greater effect upon war 
fare in general and on armor in par 
that of research, 


ticular is operations 


sometimes referred to as 


operations 
analysis or weapons Sy stems evaluation. 

It aims to predict future operations 
and to understand and modify them in 


order to produce different or better re 


how to use them. ¢ Jpinions are omitted, 
and only tacts are plotted, 

During World War II the system was 
Navy 


the Army, although study groups now 


employed by the more than by 


exist in the Navy, the Army, and the 
Air Force, and in the General Staff as 
well. 

Items like air-to-air combat, convoys 


versus submarines, bombing techniques 


Armored and tracked, this new Navy LVT is designed for amphibious operations 


sults. It differs from ordinary statistical 
analysis which merely records or ana 
lyzes past operations, 

Based on research by F. W. Lan 
chester in World War I, it was devel 
oped first in England early in World 
War II by P. M. S. Blackett and later 
in the United States by Ellis Johnson, 
although countless other individuals in 
both countries contributed. It is not a 
science in itself but rather a science 
combining all sciences. 

It employs mathematics from simple 
mathematics 


arithmetic to advanced 


utilizing electronic computers, time 
and-motion studies, operational experi 
ments, the significance of fluctuations 
between action and countermeasure in 
order to study the possibility or a 
celerating reaction rate, the determina 
tion of chance fluctuations, probability 
tables, and_ statistical theory, biology, 
psychology, and many other tools. As 
many as possible of the data are con 
verted to mathematical functions. 
Past operations are studied to deter 
mine the facts, theories are elaborated 
in order to explain them, and both are 
used to make predictions about future 
operations. Constants are arrived at by 
stripping away details, but the details 
are added back one by one as modifiers. 


Decisions are made as to weapons and 


against U-boat pens versus convoy cs 


cort, the proper depth for exploding 


depth charges, equipment evaluation, 


evaluation of enemy countermeasures, 


and anticipating the point of probable 


convoy interception by hostile sub 


marines were a few of the effective 


studies made during World War Il 


teams which are used if the 


yey 


field vary in content but may include 


a physicist, a mathematician, a psy hol 


ogist, and an engineer. These teams 


cut across normal military channels in 


order to study, experience, evaluate 
and report. 

The reports do not contain recom 
commander to 


add 


a knowledge of politics, 


mendations, and the 


whom they report: must such in 


tangibles as 
morale, tradition, and judgment nor 


mally exercised by an individual hav 
ing final command responsibility 
A problem interesting to the student 


in Kore d 


rocket firing 


of armor was solved that of 


hitting enemy tanks by 


aircraft. Such rockets could be fired 


singly, in rapid succession (ripple fire) 


The 


type of fire used had a success rate of 


or simultaneously (salvo fire) 
2.5 hits per 100 rockets 


After 


search 


analysis by an operations re 


team, another type of hire was 
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suggested as having a probability of 
increasing hits to seven per one hun 
dred. When adopted, the suggested pos 
sibility was substantiated. 

Factors such as accuracy of rockets, 
size and movement of target, volume 


ol hostile 


antiaircraft fire, altitude, 
speed of aircraft, and psychological con 
ditions of the pilot's mind all entered 
into the 


Although at 


computation. 


first only simplified 
compone nts ol operations were analy zed 
in order to produce a pure theorctical 
analysis, the techniques have since 
grown and continue to grow. The fu 
ture may and probably will see opera 
tions research bring about greater and 
greater influence on tactics and possi 
biy even on Strategy. 

The time may come when an armor 
commander can have predicted for him 
the probable course of action of an op 
ponent and his own best course of ac 
tion as well as the tactics to use. 

\ future war may bring about a far 
greater emphasis on night operations 
than ever before. Some successful night 
operations have taken place in the past, 
but many more have been abortive. We 


know 


have 


that the Russians particularly 


conducted them successfully and 
now lay great stress on the techniques 
which is 


involved, the major one olf 


control, 
Near the World War IE the 


Germans were beginning to utilize in 


end of 


frared-ray equipment for this purpose. 
Without doubt the German know-how 
has been introduced into the Red Army 
and will continue to grow and expand 
as a part of the preparation for such 


operations, 


N the application of these techniques 

and the training necessary to conduct 
such operations successfully, armor will 
be involved. Infrared detection devices 
can be circumvented partially by such 
means as ray-absorbent paints, so both 
offensive and defensive means must be 
considered and applied by those in 
terested im armor. 

Electronic recognition signal devices 
similar to those used by ships and air 
craft may become a necessity for armor 
in the future. 


Radar 


play their part in control, the former 


and television likewise will 
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for detecting hostile planes and armor 
and for fire control, the latter to aug- 
ment aérial and personal reconnaissance 
as well as for training and briefing. 

Facsimile transmission by wire or 
radio of photographs, maps, and orders 
may also play a part in control of op- 
erations, as may wire recorders or 
plastic-band recording devices which 
would be useful for recording data ac 
cumulated during reconnaissance either 
from the air or on the ground. 

Airborne warfare or vertical envelop 
ment 1s likely to become of incre asing 
importance in the future. Troops 
trained for such operations in the past 
often have been in need of support by 
relatively rapid link-up with conven 
tional ground forces. 

With the 


lighter metals 


possibility of utilizing 


and lighter weapons, 
such units will possess 
greater tactical strength 
and more — sustained 
power by being able to 
carry their own armor 
and _heavier-calibered 


weapons with them, eliminating the 
urgent need for the quick link-up which 
has existed up to now. 


The and the Air 


done 


Army Force have 


and are doing a great deal of 
work in connection with the develop 
ment of skills and equipment for this 
may be counted 


type of warfare and 


upon to do a great deal more. Conven 
tional heavier-than-air craft are used by 
the Army and Air Force for these pur 
Marine 


techniques and equipment are 


poses, while in_ the Corps 
being 
developed for drops of shorter distances 
by means of the twin-rotor Piasecki 
helicopter. 


During World War Il, 


cratt basically were assigned to armored 


liaison air 


division artillery, and their availability 
to armor itself was sporadic. Today 


they are available to all combat units 
in the division. 

It may well be that this system will 
receive an impetus through the means 
of sma!l one-man helicopters. As a 
matter of fact, the commanders of even 
the smaller armored units may be able 
to carry out personal reconnaissance 
and actual control in combat by such 
means as this. 


From the tactical as well as the stra- 


tegic standpoint the possibility of 


water-borne envelopments by armor 
from submarine carriers is not too far- 
fetched. One of the most interesting 
devices of World War II was the fleet 
of five Japanese submarine seaplane 
carriers, each capable of carrying in a 
large deck blister three seaplanes with 
wings folded back, together with parts 
for five more. The planes were launched 
by a deck launcher and picked up by a 
deck crane and returned to their stor 


ape spac ec. 


SUCH a submarine would, be large 


\ enough to carry an entire light tank 


company or half a medium tank com- 


pany. A surprise amphibious landing 


coordinated with an airborne landing 
and followed up by subsequent. air- 
borne and seaborne operations is well 
within the realm of possibility. 

Guided missiles and atomic artillery 
will perform tactically the same as con 
ventional artillery and tactical air sup- 
port, and will be integrated with other 
fire support. Such weapons are expen 
sive and require elaborate control sys 
tems. Fast moving armor will be but 
fleeting targets for such weapons al 
though static concentrations of armor 
will certainly need to fear them. 

Robot tanks to spearhead armored 
attacks and to cause an enemy to dis 
close his defenses surely will come into 
existence in the not-too-distant future. 
And unquestionably in the future 


there will be drone tanks, radio-con- 


trolled and Geiger-counter-equipped, 


the counters being observed by tele 
vision cameras in the vehicles and tele 
tanks so that the 


° ' 
vised to command 


radioactivity in an atom-blasted area 
can be determined from a distance. 

The possibilities of armored warfare 
are far from exhausted. There presently 
is a tendency to emphasize the princi- 
ples of mass, security, offensive, and 
coéperation and to ignore those of mo 
bility, simplicity, surprise, objective, 
and economy of force. 

In a future war, initially we may be 
forced to assume the defensive, but our 
planning and thinking must not de 
generate into a defensive mentality. As 
long as audacity and mobility of mind 
do not die, armor can and will be used 


to great effect for a long time to come. 
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Technical Manpower 


The increased complexity of modern weapons demands many more 


trained engineers and technicians to maintain and operate them, 


and. several possible solutions to the problem are proposed here 


N the maintenance, operation, and 
use of modern weapons we are ur 
gently concerned with the shortage 

of personnel possessing the necessary 
training and technical skill demanded 
by the present level of weapons tech 
nology. 

In seeking a solution to the inade 
quate supply of engineers and tech 
nicians, three broad avenues of ap 
proach are recognized. Simplification of 
our weapons system is one. Another is 
the improved utilization of the avail 
able manpower, while the third is to 
secure more trained personnel. 

Our weapons are, beyond question, 
hecoming increasingly complex. This 
trend imposes growing demands on our 
national production potential, our fiscal 
stability, and our technological man 
power. Consequently the entire civilian 
economy and our whole way of life 


may, by attrition, become endangered. 


N the planning for total mobilization, 

these complexities appear to pre 
sent a formidable menace to the effec- 
tiveness of our defenses. Foremost 
among the factors limiting the build-up 
of military forces is the shortage of 
trained and experienced technical man 
power, and national preparedness de 
mands that we develop a program to 
solve this problem. 

Complexities of military armaments 
which tax the capabilities of a nation 
are not entirely new to mankind. Since 


the Paleolithic age, when man first 
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This is the winning essay of 
the James L. Walsh Memorial 
Essay Contest, established by 
the American Ordnance Asso 
ciation in memory of the late 
Col. James L. Walsh, founder 
and first editor of OrpNANCE 
magazine and a former presi 
dent of the Association. Mr 
Baxter, winner of the 1953 
contest, is a project engineer 
in the research and develop 
ment laboratory of Rheem 
Manufacturing Company 
Downey, Calif. 


The prize of $1,000 is made to 
a member of the Association 
who has not reached his thir 
tieth birthday and who sub 
mits the best essay on an as 
signed subject. The subject of 
the 195} essay was 

“It is sometimes said that modern 
weapons have become so complex 
that their use and maintenance can 
be assured only by engineers and 
technicians / more than average 
skills. Discuss the truth of this opin 
ton in the light of manpower limi 
tations and what steps might be 
taken to assist in the solution of 
the protlem 

The award was formally pre 
sented to Mr. Baxter at the 
Annual Industrial Prepared 
ness Dinner Meeting held in 
the Grand Ballroom of the 
Waldorf-Astoria, New York 
City, December 2, 1953 








fashioned weapons trom chipped stone, 
until the present era, the implements of 
war have become increasingly intricate. 
In the past, the demand for improved 
armament has often pressed a whole 
civilization toward scientific progress, 
new industries, and economic evolu 


wions. 


See driving force behind our pres 
ent technical progress is also mili 
tary necessity. In the present world 
situation, our grand strategy, involving 
an adequate level of defense without 
sacrificing the national standard of liy 
ing, hinges on weapons superiority. 

It is largely this dependency on su 
periority which is resulting in the de 
sign of weapons with broader missions 
and increased complexities. The danger 
which appears particularly threatening 
is the possibility that our technical prog 
ress in design of armaments will out 
strip our existing capacity to provide 
the competent personnel to employ the 
weapons on an effective scale. 

No formula of strategy, tactics, or 
science can arbitrarily simplify our 
weapons, just as no attempt to restore 
our modern civilization to the simpler 
ways of past generations can we success 
ful. The simplification ol weapons svs 
tems must then start with the elimina 
tion of any unwarranted complexities 

The extent to which sim pliti ition ot 
weapons is possible, and to what com 
plementary extent manpower must be 


procured to handle the essential op 
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erations, can best be evaluated by con 
sidering the weapons systems we are 
dealing with and the development and 
philosophy of armaments as these affect 
the manpower requirements. 

Almost every weapons system centers 
around a series of fundamental com 
ponents essential to the accomplishment 
of the assigned mission. These funda 
mental components are the pay load, 
the power plant, the control system to 
direct or guide, and the weapons 
plattorm., 

These 


ments of a modern weapon, it 


functional require- 

can be shown, prevent any such 

system from ever becoming sim- 

ple to operate. Therefore, to man these 
armaments will continue to require 
skilled technical personnel. 

In addition to the above mission-im 
posed complexities, others are imposed 
on our designs as a result of our mili 
tary philosophy, our design habits, and 
our technological limitations. Evaluat 
ing them individually will show some 
means of simplification. 

In the American military philosophy, 
two factors particularly influence weap 
ons design. First is the standing pre 
sumption that any war we engage in 
will be a defensive war. Secondly is the 
high value that is placed on the indi 
Both 


reflections of our democratic society, in 


vidual human life. precepts are 
which our military planning and grand 
strategy are subservient to the policies 


of a popularly elected administration. 


S ipnes influence of public opinion and 


sentiment, unschooled in strategy or 


logistics, imposes, on occasions, policies 
which on their military merits alone 
might not be prudent. This is a price 
paid for the overwhelming number of 
other benefits derived from our demo 
cratic government. 

In consequence of our chosen defen 
sive role at the outset of any potential 
conflict, our weapons are designed to 
be capable of use anywhere in the 
world. This requirement alone, which 
would not be applicable to all our 
weapons if we could choose the location 
of our campaigns, adds complications 
to their design. 

No answer short of aggression, an 
national 


alternative abhorrent to our 


conscience, will remove this handicap. 
As a result, these requirements have to 
be considered in our planning. 

The second precept, our high esteem 
for the individual human life, has even 
broader implications. It is recognized 
that a degree of complexity in our mod- 
ern weapons is due to our concern for 
the safety and often the personal com 
fort of our own forces. No effort is 
spared to achieve a maximum safety 

level, making our weapons safe 

to operate, handle, and trans 

port under every conceivable 
circumstance, 

However, there can, in many 

instances, be found an optimum 

safety level at which the risks run due 

to the reduction of safety factors and 

devices from the maximum safety level 

would be more than offset by the re 

duction in personal risk due to the 

tactical and logistic advantages gained. 

Similarly, the ultimate in comfort or 
convenience may not represent the op 
timum weapon. 

Our potential enemies, with vast re 
sources of manpower and complete dis 
regard of human life, are able to design 
their we apons to an optimum point ot 
effectiveness, completely neglecting the 


We do not 


suc h an approac h. 


lives involved. believe in 
In order to save our own forces from 
avoidable casualties, while maintaining 


their tactical effectiveness, it is not only 


desirable but imperative that we strive . 


to design armaments which attain an 
optimum combination of tactical effec- 
tiveness and safety. A potential source 
of malfunction can be ap 
proached statistically to deter 

mine the odds of such a failure 
causing a casualty, 

This probability can be com 
pared with the possibility that 
the tactical and logistic advan 
tages gained through simplification, due 
to the removal of a safety device, will, 
in operation, save casualties. The out 
come of such a study, employing the 
techniques of operations research, will 
indicate an optimum design. 

Only in very recent years has a seri- 
ous attempt been made to weigh and 
evaluate mathematically the multiple 
factors entering into the effectiveness of 


a weapon. These techniques are open 


to much further refinement and broad- 
ened application. They represent the 
most concrete step from intuitive and 
emotional designing toward a true op 
timum design. 

It is recognized that such a policy of 
optimum design might be difficult, at 
first, to sell to the public and would 
probably face the same criticism as did 
the tactics of the late Gen. George S. 
Patton, Jr. It may be recollected that 
his daring attacks were vigorously de 
fended as being justified because the 
high initial casualties were more than 
offset by the lives saved by the rapid 


attainment of an objective. 


SIMILAR principle applies to weap 

ons where lighter weight and sim 
pler operation, may, in many cases gain 
lifesaving tactical advantages to more 
than offset the losses due to an occa 
sional malfunction. 

Admittedly this principle is contro 
versial, but in the light of the magni- 
tude of the problem it is advocated, in 
instances where rigorous safety stand- 
ards impose major complexities and re- 
sultant loss of tactical effectiveness, that 
the principle of an optimum safety level 
be applied. 

Other 


avoidable 


add 


complications are habit and ignorance. 


factors which 
To a certain extent these overlapping 
influences are most prominently found 
in the specifications of a weapon. The 
majority of specifications are, of course, 
justified and necessary, but sheer force 
of habit frequently leads to the inclu 
sion of some which careful individual 

consideration would eliminate. 

A few examples of needless 
requirements include: excessive 
fatigue strength requirements 
for single-mission items; storage 
life considerably beyond the 

point of obsolescence; transpor- 
tation vibration tests for entire items 
normally transported only as compo- 
nents. 

In most cases these are standards, set 
up by the cognizant service or prime 
contractor, which are misapplied to 
items which were not contemplated 
when the requirements were initially 
devised. 

It is urgent, therefore, that review of 


all standard requirements be made to 
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eliminate unnecessary ones, resulting in 
simplihed design and operation. 

In addition to habit, ignorance or 
lack of comprehension imposes unwar- 
ranted complexities. Whenever the limi- 
tations of accurate scientific knowledge 
and experience result in an indetermi 
nate problem, the engineer will tend 
to overdesign just to be safe. 

The process of overdesigning is, un- 
fortunately, not a rare occurrence. It is 
prevalent, especially, in rush projects 
where there is insufficient time for re- 
search and development. 

This is contrary to the common fal- 
lacy which believes that extended re 
search inevitably leads to increased com- 
plications. In the absence of concrete 
knowledge, under the guise of design 
safety factors and margins of error, at- 
tachments, gadgets, duplications, and 
weight are added. Thus the only basic 


solution to overdesign is better under 


standing. 


= consideration of the influence 
“ot overdesign on the complexity of 
weapons inevitably raises a question re 
garding the relative status of research, 
applied research, and development. 

In simplified concepts, development 
represents the applications of known 
components and materials, applied re 
search consists of developing new com 
ponents using ingredients with known 
basic characteristics, and pure research 
secks to determine the fundamental 
characteristics of an item, both qualita 
tively and quantitatively. 

To simplify a system's operation, the 
more penetrating the knowledge of it 


likely ! 


will an improved 
method of accomplishing a required 


the more 
result be devised. Consequently, re 
search applied to such a system can be 
enormously useful in improving the 
design and performance of a weapon. 

To be useful, however, basic research 
must be directed toward carefully se 
lected problems and be organized on a 
long-term basis. The disrepute, which 
from time to time clouds the reputation 
of research, is usually based on in 
stances of misdirected and abstract wan 
dering into fields totally unrelated to 
military development. 

In the 


many vears, lagged behind other na- 


United States we have, for 
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tions in many phases of basic research 
while leading in most fields of applied 
research and development. Much of the 
fundamental work on nuclear physics, 
rocket propulsion, and jet engines was 
accomplished in Europe by nations with 
infinitely smaller resources than those 
of this country. 

The prudence of allowing the de 
pendence on foreign research to con 
tinue is open to grave questioning. In 
the defense effort we cannot afford to 
neglect the basic research required for 
the development of new, simpler, and 
more effective weapons. 
with the avoidable 


Having dealt 


complexities of weapons—discussing the 
part that our military philosophy plays 
and the extent to which habit and lack 
of knowledge contribute to their ac 
cumulation—it becomes clear that, de 
spite a great potential lor simplific ation, 
modern weapons will always remain 
complex. Weapons systems, like mod 
ern machinery, will continue to require 
skilled, trained, and experienced tech 
personnel for their 


nical operation, 


maintenance, and reparr. 


ee ability, training, and 


experience, individually, are not ade 


quate to fill the manpower need. Con 
sequently da combination ot these attri 
butes is required. 


To man the modern weapons, more 


technically educated men are needed, 
and these men, with the basic technical 
schooling, must be trained in specialized 
skills. Recognizing this need, the ser 
ices today are taking many dratted 
graduate enyineecrs and scientists and 
sending them to specialized service 
schools only to find that too soon atter 
their training is completed, and just 
when they have acquired some valu 
able experience, their period of service 
terminates, 

The solution to such a predicament 


armed 


has many precedents in the 
forces. The Medical Corps, the Army 
Engineeers, and other specialized units 
were formed in answer to a need for 
highly trained personnel. 

\ corps of professional scientists and 
technicians is needed now to provide a 
nucleus around which less skilled men 
can be organized, forming competent 
teams to handle the complex weapons 
The investment of time and training 
in these career men would bring high 
returns in efhiciency. 

Members of this corps would be obli 
gated to serve a number of years alter 
completion ol their training, and even 
should they later decide to leave the 
service their specialization would almost 
certainly draw many of them to the 
defense industries. 

The 


tinue to benefit, although indirectly, 


armed forces would thus con 


from their knowledge and experience 


N° practically attainable number of 


:, trained personnel will ever fill 


every manpower need unless efhicient 
use is made of their skills. There are 
several ways of achieving this. 

To reach a satisfactory level of eth 
ciency it will be imperative to specialize 
the training of technical personnel to a 
single family of weapons or to a single 
group of components. 

Another method by which the effe« 
tiveness of trained personnel can be 
stretched is improved standardization 


The 


changes, short-run production, and con 


; 


of weapons. frequent model 


tinuous engineering changes, found 
principally in the aircraft and missile 
industries, intensify the problem of op 
erating, servicing, and maintaining any 
item in the field. 


Both the production and operational 
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phases of the defense effort might well 
gain if in some instances, after comple- 
tion of their initial development, the 
subsequent improvements and design 
changes were accumulated for a model 
revision rather than fed piecemeal into 
the production lines. 

By enabling engineers and technicians 
to become accustomed to standard 
models their capacity to operate and 


service the weapons would be increased. 


iD VEN weapons simplification and 


4 better utilization of existing man 
power will not be adequate to assure the 
use and maintenance of our defenses. 
third ap- 


There remains the 


proach—to provide more engi 
neers and technicians. A pro- 
gram to this effect has been in 
existence for about three years, 
sparked by the demand of in 
dustry for more graduate engineers. 

The results, showing an increase in 
the enrollment at engineering schools, 
are encouraging but far from satisfac 
tory. The low birth rate of the middle 
1930's now shows up. Fewer men are 
in the college age group, and national 
enrollments are tapering off, 

To aggravate the shortage of eng 
neering students, many potential stu 
dents are discouraged by the high 
standards set for engineers in many of 
our colleges, and others switch to less 
demanding courses after a year or two 
of trying to make the grade. 

Many of these discouraged and dis 
illusioned students are capable of ac 
quiring technical skills. The colleges, 
secking to train creative engineers and 
scientists, are overlooking the need for 
skilled but uninspired, competent but 
not brilliant engineers. 

Without diluting their high stand 
ards of training, much needed in the 
helds of research and design, additional 
manpower can be procured by setting 
separate courses lor operating engineers, 

The stress of this curriculum would 
be on thorough comprehension of basi 
sciences, reduced requirements on 
mathematical and creative ability, and 
a very thorough training in mechanics, 
electronics, or the other fields in which 
the engineer would be required to per 
form professional-level operations and 


supervision, 
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The foregoing discussion leads to an 
approach to the solution of the short- 
age of trained manpower to operate our 
increasingly complex weapons. It has 
been emphasized that no half-hearted 
program is likely to show the magni- 
tude of results which the urgency of the 
situation seems to demand. 

A number of steps, in combination, 
are proposed to extend the existing 
manpower and to increase the future 
supply. A 6-point program follows, out- 
ling what is believed to be a logical and 
practical approach toward the solution, 
or at least the containment, of the 
skilled technical manpower shortage: 

1. The establishment of weap 
ons review boards comprised of 
military, logistic, scientific, and 
production representatives. The 
function of these boards would 
be to sit in continuous review of 
all major weapons systems. Each board, 
specializing in a family of weapons sys 
tems, would review, in the light of the 
latest military and scientific knowledge, 
all the specifications and requirements 
imposed upon a weapon. 

On their own initiative, or acting in 
answer to proposals from contractors 
and interested parties, the review boards 


would aim at determining feasible sim 





“In the American military 
philosophy, two factors par- 
ticularly influence weapons 
design. First is the standing 
presumption that any war we 
engage in will be a defensive 
war. Secondly is the high 
value that is placed on the in- 
dividual human life. 


“Both precepts are reflections 
of our democratic 
which our military planning 
and grand strategy are subser- 
vient to the policies of a popu 
larly elected administration. . . 


society in 


“In consequence of our chosen 
dejensive réle at the outset of 
any potential 
weapons are designed to be 
capable of use anywhere in 
the world. This requirement 
alone, which would not be ap 
plicable to all our weapons if 
we could choose the location 


conflict, our 


of our campaigns, adds com 
plications to their design.” 











plification through the waiving of un 
warranted or unnecessary design, pro- 
duction, or handling requirements. 

service 


2. The establishment of a 


academy specifically devoted to the 
training of professional technical ofh- 
cers. By offering a specialized technical 
education, a commission, and a career 
in exchange for a commitment of sev- 
eral years of active service after gradua 
tion, outstandingly qualified cadets can 
be attracted. 

3. The establishment of a planned 
long-term program of basic research 
into carefully selected areas. This pro- 
gram would have a dual objective. 
First, to perform basic research into 
areas close to the major physical prob- 
lems confronting engineers in their de 
velopment of weapons; secondly, to 
train more men in the basic sciences. 

4. The establishment of a program 
for college students, paralleling the 
R.O.T.C. and N.R.C ke om devoted to 
training students in the technical col 
leges in the application of the sciences 
to weapons. Such a program would in 
clude specialized courses in basic con 
cepts ot weapons or components with 
which the student would be concerned 
when called to active service. 

5. The establishment of long-term 
enlistments for men to be sent to tech 
and incentive 


nician-training courses 


pay and ratings based on technical 
qualifications. 

6. The establishment of engineering 
college curricula to attract men inter 


ested in noncreative engineering. 


T has been shown that increasingly 


complex weapons require an mn 


creasing supply of trained technical 
manpower. This personnel is not readily 
available in adequate numbers. Thus it 
is imperative to plan some means of 
manning our armaments. 

The program proposed provides for 
steps to reduce the manpower required 
to operate the weapons by simplitying 
them and provides policies to assure an 
improving supply of the necessary tex h 
nical personnel. 

The security of our country, resting 
on the effectiveness with which we can 
apply our weapons, demands that some 
positive program with the specified ob 


jectives be adopted. 
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The American Ordnance Association announces with profound 


sorrow the death of its distinguished vice-president and director, 
Adm. W. H. P. Blandy, at New York City on January 12, 1954. 


HE American OrpNance Asso 
CIATION announces with deep sor 
row the death of its distinguished 
and beloved vice-president and director, 
Adm. William Henry Purnell Blandy, 
U.S.N., Retired, at New York on Jan 
uary 12, 1954. Scholar, engineer, pro 


ponent of invincible seapower, and 
revered leader of men, he served the 
Nation and the Navy with outstanding 
success In assignments of vast responsi 
bility during more than thirty years. 
He had been a member of the Board 
of Directors of the American Ordnance 
Association since 1953 and was elected 
a vice-president in the same year. 

Admiral Blandy was graduated No. 1 
in his class at the United States Naval 
Academy in Ig! 3, was commissioned 
an ensign in the Navy in that year, and 
advanced through grades to the rank 
of admiral in 1947 

As Chief of the Bureau of Ordnance 


of the Navy from February 1941 to De 
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cember 1943 his direction of that im 
portant assignment was notable for the 
close codperation between the Ordnance 
organizations of the Navy and the 
Army. 

He was made commander of Amphi 
bious Group No, 1 in January 1944 and 
participated in the capture of Kwaja 
Palau, 


Okinawa. He commanded cruisers and 


lein, Saipan, Iwo Jima, and 


destroyers of the Pacific Fleet in 1945. 
During 1946 he became Deputy Chief 
of Naval Operations for Special Weap 
ons, which assignment he served as 
commander of Joint Army-Navy Task 
Force One which planned and con 
ducted the atomic bomb tests at Bikini. 
Eighth 
Atlantic and became Com 


Fleet 


in 1947. He retired from active naval 
4) 


Later he commanded the 
Fleet in the 


mander in Chief of the Atlantic 


service in 1950 and became president 
of the Health Information Foundation, 


New York City. 


Decorated with the 
Service Medal 
Blandy 


Order of the Southern Cross (Brazil): 


Distinguished 


with three stars, Ad 


miral was also Grand Officer, 
and Commander, Order of the British 
Empire. In 1944 he was awarded the 
American Ordnance Association's Frank 
A. Scott Gold Medal for Distinguished 
Ordnance 1950 the 


Service, and in 


Cincinnati Post of the Association 


awarded him its Charles L. Harrison 
Gold Medal. 

In 1951 the Association founded the 
Blandy Gold Medal in tribute to his re 
nowned service for ordnance develop 
ment and especially the co6éperative ef 
forts between the Navy and Army Ord 
nance organizations 


While 


outstanding patriot, the American Ord 


grieving at the loss of this 
nance Association takes pride in the 
sterling qualities of his leadership which 
contributed so greatly to the progress 
L.A.C. 


of our national defense. 
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Industrial ‘Teamwork 


Small manufacturers pooling ther facilities for the production 


of ordnance may be the modern answer to the pressing problem 


of imdustrial dispersion to safeguard the national defense 


IVE million 3.5-inch high-explo 
sive antitank rocket heads have 

been manufactured and delivered 
to the United States armed forces since 
mid-1949. Contained in that statistic of 
this very effective tank killer, proved in 
combat by the United Nations forces 
in Korea, is a story of cooperation and 
accomplishment by two relatively small 
organizations, Hubeny Brothers, Inc., 
of Roselle, N. J., and Eastern Tool & 
Manufacturing Company, of Belleville, 
N. J., with a total working force of less 
than a thousand persons. 

These companies learned to work to 
gether as a well-knit, coérdinated team, 
applying their engineering brains, their 
equipment, and their skilled manpower 
toa single aim—quantity production ol 
rocket heads. 

Before production could begin, how 
ever, many difficulties had to be over 
come, principally those arising out of 


close-tolerance requirements, both in 
component manufacture and final as 


sembly of the heads. 


LL the preliminary engineering and 
development work was undertaken 
and accomplished upon the initiative of 
and without the aid of 


these firms 


Government-owned or leased equip 
ment, a very important tactor in keep 
ing down the total cost to the Govern 
ment. 

In addition, the contracts for rocket 
head delivery were bid and won on a 


competitive basis or “open contract.” 
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nected with the development 
of rocket design, serving as 
project engineer in the manu 
facture of the first 3.5-1nch 
rocket models. 





This is a graphic demonstration of the 
value of the small contractor to the ord 
nance procurement program. Weight 
of numbers makes his production po- 
tential the most important reservoir of 
ordnance output, and teamwork turns 
this potential into reality. 

Early in the Korean conflict, when 
Red tanks were overrunning our under- 
manned defenses, it became very ap- 
parent that a larger caliber antitank 
bazooka round with greater penetrat 
ing power was needed, and needed in a 
hurry. Hubeny and Eastern were just 
then getting into quantity production 
on the 3.5-inch antitank rocket head, so 
small quantities of the assembled rock 
ets were flown directly to Korea and, 
with hastily devised launchers, imme 
diately proved a success, being able to 
assure penetration of the heavy armor 
of the enemy tanks, something that the 
smaller caliber bazooka then in general 
use had not been able to do. 

For quite some time subsequent to 


this, until the normal pipe lines of ord- 


nance supply could be filled, 3.5-inch 
rockets reached Korea via air. 

Hubeny Brothers, Inc., is the prime 
contractor of this production team, de 
livering the complete rocket heads as 
sembled, while Eastern Tool & Manu 
facturing Company makes the head's 
components—the steel ogive, or nose, 
the head body, and the copper cone or 


liner. 


i two organizations, while both 
engage in metal manufacturing, are 
miles apart as to peacetime end prod 
ucts—Eastern producing a large va 
riety of wire and metal products used 
in almost every industry while Hubeny 
manufactures metal kitchen cabinets. 
Knowing each other's capabilities, 
however, these two firms decided to 
pool their talents, resources, and ex 
perience in the manufacture of rocket 
heads. How well they succeeded as an 
effective unit is outlined here. 
Previous to starting this operation, 
neither firm was a stranger to ordnance 
manufacture, Hubeny having made 37 
mm. shells, practice bombs, rockets, 
range-finder parts, and 20-mm. feeder 
mechanisms during World War II, 
earning in the process a U. S. Navy 
Certificate of Achievement. 
During the same period, Eastern 
tuzes, 


manutac tured components tor 


for ammunition containers, and for 
mortar and artillery ammunition, being 
awarded four Army-Navy E’s for pro 


duction excellence. 
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The original models of the 3.5-inch 
rocket head were designed and devel 
oped from ordnance specifications by 
Eastern in 1944. This was essentially 
the same head being produced in large 
quantity today. The first trial produc 
tion lot of 3,500 complete rockets, head 
and motor assemblies, was manufac 
tured by this firm in 1944. 

Hubeny Brothers is the oldest suc 
cessful quantity producer of 3.5-inch 
high-explosive antitank rocket- 
head assemblies. It was recently 
turning out approximately 8,000 
finished units a day on a 2-shift 
basis and working on its sixth 
contract. 

In 1949 rocket heads were new to 
Hubeny but appeared basically to be a 
series of routine assembly operations 
involving a sheet-metal structure of rea 
sonably simple construction. However, 
specification requirements on the main 
tenance of copper-cone hardness com 
plicated the process and made necessary 
research into an improved heat-assem 


bly method. 


NDUCTION heating was used in 

itially, employing first the single 
and then the 2-shot method. Heads as 
sembled by these means failed to pass 
the internal pressure test, due, it was 
found, to the difference in the coefh- 
cients of expansion of copper and steel 
which made it very difficult to hold the 
copper cone in exact alignment with the 
undercut of the body. Subsequently, an 
external pressure test was added to the 
foregoing. 

The Hubeny people suggested to 
Ordnance authorities that, if the anneal 
of the cone might no longer be a re 
quirement, gas, as a medium of heat, 
could be the solution. Shortly afterward 
it was decided that critical copper-cone 
hardness was no longer a necessity, and 
this immediately opened the door to the 
use of gas or acetylene as a means of 
heating these assemblies. 

{ test fixture employing gas and air 
was designed and built, making it pos 
sible not only to soak the copper cone 
to avoid conduction of heat away from 
the body but simultaneously to soak the 
body sufficiently to produce a desired 
brazing condition. 


These tests proved successtul, so Hu 
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beny built a battery of multiple-type as 
sembly units which are still in use 
Another production obstacle arose 
relative to the silver soldering of the 
union to the body. It was found in as 
sembling the rocket head to the motor 
at the arsenal that the torque applied in 
head to the 


tightening the motor 


twisted some of the unions loose, al 

though they had passed both external 
and internal pressure tests. 

Accordingly, a torque test ol 

one hundred foot-pounds was 

specified for every assembly be 

fore painting. Results of this 

test proved good but resulted in 

deformation or 


some twisting 


of the neck of the union, so it was 
discontinued. 

Hubeny and Eastern engineers, 
working together on the problem, con 
cluded that normal machining toler 
ances were apt to cause a poor fit, re 
sulting in some deficient joints. The 
cost of maintaining close machine tol 
erances for the mating parts of the head 
precluded this possibility, so a foolproof 
and economical means of controlling 
dimensions for these parts was deemed 
necessary. 

Shrink fit of the union to the body 
was tried and proved a success. This 
involves heating the neck of the body 
to expand it and then putting the cold 
with a silver-solder 


union, ring ina 


groove made for the purpose, in place 


until cooling and shrinkage has o 
curred, 


The assemblies are then permitted 


to cool to room temperature with the 
silver-solder ring still unmelted, due to 
the chilling effect of the cold union con 
tacting the neck of the body. Then the 
assembly is induction-heated to com 
plete the union. The methods thus de 
vised have been proved in the output 
ot millions of heads. 

Hubeny ordnance production today 
is by no means limited to 2.5-inch 
rocket heads. Rocket motors and rocket 
heads of other sizes are coming off their 
assembly lines. In addition, they are 
now setting up for the production of 
items still on the classified list. 
manutacture 


( YOMPONENT-PART 


A for 3.5-inch rocket heads was at 
first presented with formidable produc 
tion difficulties, concentrated principally 
in the copper cone, since specificanons 
required the maintenance of very close 
wall tolerances. To produce these com 
ponent parts in quantity was Eastern’s 
part of the job. 
Approaching the problems of cone 


manufacture, it was easy to see that 
machining was not the answer, since 
it was too costly, too wasteful of mate 


Deep 


available 


rials, and, above all, too slow 


drawing offered the _ best 
answer but did not yet meet all require 
ments since the process, as usually prac 
ticed, involved annealing between the 
various drawing steps to control wall 
tolerances and prevent fracturing or 
tearing of the metal 

This process is time consuming and 
extra 


involves the use ol equipment 





Press line for 3.5-inch rocket head copper cones at Eastern Tool Company. 





Eastern engineers and tool designers 
finally arrived at the solution after ex 
tensive research and after exploring dif 
ferent tool and die design possibilities 
involving the reactions of copper to 
various drawing steps. 

It was found that the first draw was 
the all-important step, where the first 
copper cup is drawn from the flat strip. 
At this point the height of the draw 
depends, ratiowise, upon the diameter 
of the object drawn and the thickness 
of the metal. 

Nine separate press operations, from 
the first draw cup to the final coining 
and trimming, are required, but since 
the annealing process between each 
press operation is not necessary, mate 
rial can move uninterruptedly from one 
press to the next in a constant flow. As 
perfected, this is actually a stepping op 
eration, rather than deep-drawing, since 
in each successive step the metal is 
caused to flow into position concurrent 
to the direction from which the force 


is applied. 


‘7 1TH the precision deep-drawing of 
the copper cone an accomplished 
fact, the problem of production speed 


was essentially solved. One line of 


presses, none of more than 200 tons’ 


capacity, can turn out approximately 
12,000 cones per shift at the Eastern 
plant. 

What lack in 


when compared with the industrial 


both members size 
giants is compensated for by the re 
sultant adaptability and versatility to 
design change-over. Equipment em 
ployed is light, lending itself to quick 
production changes, if necessary, with 


out requiring drastic alterations of the 


existing setup or great loss of working 
time. 

The two firms are currently engaged, 
in addition to their present output, in 
research and development work con 
cerned with new items for ordnance. 
This is being carried on both together 
and independently, depending upon the 
specific item. 

The two plants are situated about ten 
miles apart. A constant flow of infor- 
mation on materials, 
production rates, and 
other pertinent data is 
mutually supplied by 
each member, the vice- 
president of Eastern 
meeting at frequent intervals with John 
and Anthony Hubeny of the Roselle 
firm. Similarly, they make it a point 
to attend together forums and confer 
ences conducted by the various ord 
nance agencies of the Government on 
new designs, materials, etc., as part of 
their program of coérdinated self-help. 

When problems arise, such as the 
need for a specific material to keep 
production rolling at one of the plants, 
both parties get to work and locate the 
material, combining forces for greater 
and faster coverage. Naturally the con 
stant flow of production between plants 
is of prime importance in maintaining 
schedules, so a strict delivery plan is 
adhered to, with the receiving member 
being notified well in advance of any 
possible discrepancy. 

The spirit of teamwork shown by 
these firms has not been confined to 
themselves alone. Both have repeatedly 
given freely of their experience and the 
results of their research to help compet 


ing firms set up for similar production. 


Centerless grinding operations at the Hubeny Brothers plant. 
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The organizations aided in this fash- 
ion, it might be added here, are among 
the largest in the country. This has un 
doubtedly saved untold time and ex 
pense for the ordnance procurement 
program and helped assure delivery of 
the goods where and when needed. 
A cooperative spirit of this sort among 
small producers is widespread but not 
generally publicized. 

None of the manvfacturing achieve 
ments chronicled here would have been 
possible without the aid and guidance 
of the personnel of the New York Ord 
nance District, the Office of the Chief 
of Ordnance, and the arsenals, under 
whose supervision these contracts are 
being fulfilled. Willing, able, and ex 
perienced, they have never failed to 
respond when needed. 

If there is a moral to all this it cer 
tainly must be that small manufactur 
ers, with their experience, inventiveness, 
and certainly with their numbers, are 
the real backbone of the ordnance pro 
duction program in_ this’ country. 
Brains, know-how, and ability are not 
confined to the large producers. 


The small 


prospers because in most cases he can 


manufacturer exists and 


and does adapt his equipment setup to 
a variety of products and situations. 
Jcining forces, working together, utiliz 
ing to the fullest the machinery, tools, 
and trained manpower they already 
possess, small manufacturers can de 
liver a great many ordnance items at a 
competitive price, if not cheaper, than 


the large concern and just as fast. 


HE present state of international af- 

fairs and the danger of atomic attack 
upon our industrial centers from the air 
places emphasis upon an effective de 
fense against such a disaster. 

The history of the effects of satura 
tion bombing during World War II 
indicates that industrial producers pre 
senting a dispersed target generally sur 
vived and continued operations, while 
the big centralized establishments were 
in many instances obliterated. 

What fits this formula of disper- 
sion for defense better than scattered 
small manufacturers, working together, 
yet so spread out as to prevent the 
enemy from wiping them out in a 


single attack? 
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Organization of the Arm 


A summary of the recommendations of the comnuttee appointed 


hy the Secretary of the A rmy to advise on ways and means of 


strengthening the organization of the Army to achieve its mission 


Secretary ot the 


AST 
Army 


\ugust 
Robert T. Stevens ap 
pointed a 5-man committee to re 
view the organization of the Army and 
to advise on methods of strengthening 
the organization to meet its national 
security mission. 
This report was released on January 
14, 1954. Published 


mary of the committee’s recommenda 


below is a sum- 
tions and the highlights of its sugges 
tions for improving the organization of 


supply management. 


Improving Top Management.—To 
add effectiveness to the exercise of his 
authority and to make the position of 
Secretary of the Army more attractive 
to men of outstanding competence, we 
recommend four actions: 

1. The Secretary be given opportu 
nity to participate actively in the for 
mulation by the Secretary of Defense of 
basic policies guiding the Department 
of the Army. 

2. The Secretary be permitted to 
attend, as a regular observer, meetings 
of the National Security Council so 
that he may be informed of basic na 
tional decisions. 

3. Efforts be made to insure that his 
authority is respected by those above 
and below. 

4. His continuing responsibility be 
reafirmed for the affairs of the Depart 
ment. Specifically, in emergency situa 
tions, when the Secretary of Defense 
communicates directly with the Chief 


of Staff, it should be made clear that 
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the Chief of Staff is acting for the Sec 
Army 


countable to him. 


— 
-! 


strengthen civilian control in the 


retary of the and is wholly ac 


steps are recommended to 
Army: 

1. The position of Under Secretary 
be abolished and a position of Deputy 
Secretary be created. Its incumbent 
should be freed of responsibility for 
the supervision of the major functional 
money, or matériel. He 


areas men, 


should serve as the Secretary s intimate 





The members of the Advisory 
Committee on Army Organiza- 
tion were: Paul L. Davies, presi- 
dent of the Food Machinery and 
Chemical Corporation, San Jose, 
Calif., committee chairman; C. 
Jared Ingersoll, chairman of the 
board of the Kansas, Oklahoma 
& Gulf Railway Company, Phil- 
adelphia, Pa.; Irving A. Duffy, 
vice-president in charge of pur- 
chasing, Ford Motor Company, 
Dearborn, Mich.; Harold Boe- 
schenstein, president of Owens- 
Corning Fiberglas Corporation, 
Toledo, Ohio; and Lieut. Gen. 
Lyman L. Lemnitzer, Deputy 
Chief of Staff for Plans and Re- 
search, Department of the Army. 

Mr. Ingersoll is a director of 
the American Ordnance Asso- 
ciation and was chief of the 
Philadelphia Ordnance District 
during the Second World War. 
Mr. Duffy is a member of the 
Association's Council and served 
as head of the Legal Division, 
Office of the Chief of Ordnance 
of the Army, during the war. 

Editorial comment on the 
Committee Report is published 
on page 779 of this issue of 
OrpNANCE. 











associate and deputy in the general 


management ol the Department 
2. The 


taries should be 


Assistant Secre 
Their 


“functional 


role Ss ol the 


redetined. basi 


responsibility 1s supervi 


sion.” Their task is to guide actively the 


Army's operations by formulating ob 
yectives and poli ies and ev aluating per 


formance—not to assum responsibility 


for day-to-day operauions. 
3. An additional position as Assistant 


Secretary should be established. Ihe 


Secretary needs sufhicient able civilian 


} 


assistants to exercise eflective control in 


three basic areas—men, money, and 


matériel. Creation of the additional po 
sition will pe rmit one ol the se assistants 
financial 


to concentrate on manage 


ment, 
}. Ihe 


nancial Management should he respon 


Assistant Secretary for Fi 


sible for the active, forceful, functional 
supervision of the Army's financial af 
fairs. The Comptroller of the Army 


should be a military man and should 
continue to report directly to the Chief 
ol Staff. 

5. Existing budget, accounting, and 
reporting processes must be improved to 
make available at all times to the Secre- 
tary and his civilian assistants more re- 


vealing fiscal and operating data. 


pager selene to any clarifica 

tion of the Army's organization is 
the redefinition of the réle of the Chief 
of Staff. We recommend that the Chief 
of Staff be recognized as the operating 


manager of the Army Establishment 
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and held fully accountable to the Secre 


tary tor all de partment operations. 


Improving Organization for 


Ope a 


tions and Training—To enable the 
Chiet of Staff to serve effectively as the 
Secretary's operating manager, we re 
ommend that the General Staff sections 
be divested of their major responsibili 
ties for operating activities and that the 
following changes be made in the Stafl 
Sections* 

1. The existing ofhces of Special As 


sistant for Civilian Component Affairs 


and the Executive for Reserve and 


R.O.T.C. Affairs be 
latter supplanted by an Office of Reserve 
of R.O.T A \t 


ibolished and the 


Affairs and 
fairs. 

The committee emphasizes the ur 
need tor consideration 


gent avyressive 


of the Army’s program for building up 
and maintaining its Reserve torces. 
2, The Office of Civilian Personne 


be transferred from the Office of the 
Assistant Secretary for Manpower and 
Reserve Forces and be made responsible 
to the Secretary through the Chic! o 
Staff. 

3. Greater emphasis be placed upon 
civil affairs and military government in 
the Department of the Army and, to 
improve training in this field, that the 


Military 
Ofhce ol 


Division of the 
Marshal General 
and the Military Government Depart 
Marshal General 
Othce ot 


Government 
the Provost 
ment of the Provost 
School be 


Civil Affairs and Military Government. 


transferred to the 


4. The Judge Advocate General be 
made responsible for the supervision of 
legal staffs throughout the Army, in 
cluding those assisting in procurement. 

In addition, we recommend that: 

The Office of Legislative Liaison be 
retained under the direction of the 
Chiet of Staff; 

The Office of Public 


immediately 


Information be 
continued responsible to 
the Chief of Staff; 
The Office of Psychological Wartare 
be continued as a separate staff section; 
The proposal to establish an Opera 
Division from G-2 be 


tions separate 


rejected; 
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The proposal that the othces ot the 


Secretary and the Chief of Staff be 


co nbined In « 


i single executive ofhce be 
rejected: 
Ihe oft-repeated suggestion that the 


functions ol the Corps ol 


civil-works 
Engineers be assigned to another gov 
ernmental department be rejected. 
We also 
Army 


Chis Command should assume all re 


recommend that a Conti 


nental Command be created. 


sponsibilities of the Army I icld Forces 
and should provide tor more etlective 
direction and evaluation of the pertorm 
ince of the six continental armies. 
lo establish a clearer line of account 
ability tor training we recomme nd that 
% 1. All agencies with 
"s training responsibili 
ties should bx guided 


eh by general training po! 


icies ce veloped by G a 
ee 2. The 


should 


Continenial 
have sole 


Army 


re sponsibility for bask 


Command 
training ol all 
combat-arms 


individuals, all training 


(individual and unit), all combined 
training, and tor all civilian-component 
training for which the Department is 
re sponsible. 

3. The Staff Sections and Supply 
Command should be responsible for the 
specialized training of individuals and 
units of the respective services until 
they are passed to armies in the field 

Improving Supply Management.—To 
establish a clearer line of accountability 
lor supply activities of large and in 
recommend 


V ice 


creasing Importance we 

Establishing the position of 
Chiet of Staff for Supply; 

Establishing a Supply Command hay 
ing general management responsibilities 
for the Technical Services: 

Making the Supply Command fully 
responsible for the Field (Class II) in 
Technical Services: 


Vice 


Chief of Staff for Supply, Commanding 


stallations of the 


Establishing the rank otf the 


General Supply Command, Chief of 


Technical Services, apd other personnel 


engaged in supply management at levels 


comparable to their counterparts in 


combat and operational activities; 


Providing for vigorous career-man 


agement and training programs for 


supply personnel, including authorizing 


the Supply Command to establish per 


sonnel policies to meet its specialized 


ne eds. 


Improving Organization for Resear A 
and Det 


quired to strengthen the 


clopment.—Four steps are r 
Army Ss OT 
f | 1 devel 

vanization tor research am develop 


ment. We 


1. Redetining 


recommend 
ind strengthening the 
authority assigned to the Chiet of Re 
search and Development in the Office 
of the Deputy Chiet of Staff tor Plans 
and Rese arch 

2. Transferring to the Chiet of Re 
search and Development those planning 
issigned to the Deputy 


functions now 


Assistant Chief of Statl (4 lor Re 


search and Development 


3 Transterring other functions as 
signed to the De purty Assistant Chiet of 
Stafl G-4 tor Research and Develop 
ment to the Commander of the Supply 
Command. 

4. Expanding the the Sex 
Advisory Panel and 


and 


Ne Opn ol 


retary s Scientity 


otherwise promoting the interest 


support ot civilian screntists in the 


Army's research and development ac 


tivities, 


Improving Financial Management 
To improve the Army’s financial man 


ha c 


lishment ot the 


agement we proposed the estab 


position ot Assistant 


Secretary tor Financial Management. 
In addition, we recommend that 
The Office, 


placed under the direction of the ¢ omp 


Chiet of Finance be 


troller and its functions integrate d with 
those of the Comptroller and that es 
sential improvements be instituted 


t. In the Army's Primary Program 


System—-so that it be made to contorm 


with the revised organization that is 
adopted and be extended substantially 


bud 


costs to work 


2. In the Army's “performance 


get’’—the better to relate 
to be done and to adapt methods of 
allotment to organizational lines, 

3. In the Army’s accounting and re 
porting methods—specifically, the nu 


merous existing accounting systems 


should be integrated or replaced by a 
single universal system of accounts, and 
should be reappraised 


existing report 


in terms of the needs of the Secretary 


and his principal civilian or military a 


sistants 





Improving Career Management.—Fi 


nally, we recommend that concrete 
steps be taken to develop greater career 
opportunities within the Army for in 
dividuals specializing in the fields of 
supply management, research and de- 


velopment, and financial management. 
o . * 


The Secretary of the Army has au 
thority to adopt most of the changes 
proposed, Two actions will require ap 
proval of the President and Congress: 
\ssistant Secre 


1. To create a third 


tary—Financial Management—necessi 


tates revision of the Army Organization 
Act ol 
revision Ol 
March 2, 

2. To 


Vice Chief of Staff (Supply) requires 


102 and 


No. 23, 


Section 
Order 


1950, Title I, 
General 
1953. 


establish a new position of 


amendment of the Army Organization 

Act of 1950, Title IV, Section 102. 
One action will require initiation by 

the Secretary of Defense. This is the 


reaflirmation that in instances where 
the Department 1S designated as “ex 
ecutive agent” the Secretary of the 
Army;s continuing responsibility for the 
affairs of the Department is uninter 
rupted by communications from the 
to the Chief of 


Secretary of Detense 


Staff. In 
the Chief of Staff is authorized to re 


emergency situations when 


ceive and transmit such communica- 
tions, it must be made clear that he acts 
for, and remains wholly accountable to, 
the Secretary of the Army. 

Whatever other actions may be nec 


make the 


effective the 


essary to foregoing recom 


mendations committee 
recommends be taken. 

(The proposed plan of organization 
of the Army Establishment resulting 
from these recommendations is depicted 


in the chart on page 770.) 
. * * 


Following are some of the commit 
tee’s recommendations for improving 
the Organization of Supply Manage 
ment, 

In the event of another war, there is 
little likelihood that the Army would 
have the chance to reorganize and de 
velop its supply organization after the 
start of hostilities. The possibility of 
slow-paced conversion and a long build 
up, which characterized the early stages 


of World Wars I and II, disappeared in 
the smoke over Hiroshima on August 
6, 1945- 

(The term “supply” is used through 
out the report to refer to that sequence 
of related activ‘ties that include research 
and development, computation of sup 
ply requirements, procurement, produc 
tion, storage, distribution, maintenance, 
and disposal of matériel, the rendering 
of logistical services such as medical, 


communications, engineering, trans 
portation, and the training of troops 
specializing in these activities and 
services. ) 

conservation 


Victory—as well as the 


of lives—depends in large measure on 
superiority in weapons and equipment 
at the moment war is thrust upon Us, 
That superiority becomes progressively 
more important as weapons are made 
increasingly destructive and warfare de 
pends more and more on highly spe 
cialized equipment. 

To a extent, also 


yreat superiority 


will depend on the immediate efhcienc 


oo of the long supply 
a= lines demanded by the 


= a 


global character of the 
defense problems we 


and allies face. 


The 


ments consumed, even in 


our 
supply require 
1953, a sig 
nificant country's 


total 


proportion ol the 


resources. In another war these 
requirements would absorb quantities 
of manpower and resources to an ex 
tent that would levy severe strain on 
the country’s economy. 

The Army’s supply organization and 
its Management must be equal now to 
achieving superiority and must be able 
to expand immediately to meet the re 
quirements of an extreme emergency. 


These needs pose four specific ques 
tions: 

1. Does the present organization pro 
vide for purposeful top-level planning 
and direction of the Army’s supply and 
is it in position to gage the consequent 
impact on the Nation’s economic and 
industrial resources? 

2. Can the present organization di 
rect and control those agencies of the 
Army responsible for the tremendous 
supply job that war would bring? Spe 
cifically, could the Assistant Chief of 


Staff, G-4, be expected, in addition to 


his other important duties, to be re 
sponsible for the effective general man 
agement of the Technical Services? If 
kind of 


what authorities would be required? 


not, what organization and 


3. Should those agencies of the Army 
(the Technical Services) that produce, 
procure, develop, and distribute essen 
tial weapons, matériel, and equipment 
be organized as at present by type of 
item supplied or service rendered or is 
there need for change? 

4. Does the Army offer adequate op 
portunities and incentives to provide 
the requisite competence in supply 
management? Does the Army’s supply 
organization attract, develop, and hold 
an adequate number of qualified men, 
both military and civilian? 

( The The 


Medical Corps, Ordnance Corps, Corps 


Technical Services are: 

of Engineers, the Quartermaster Corps, 

Corps, Signal 
In November 


these Technical Services contained more 


Transportation Corps, 


Chemical Corps 1952 
than 310,000 military and civilian per 
sonnel. Together they were responsible 


bulk of all 


search and development, production, 


for the procurement, re 


distribution, and related services re 
quired by the Army.) 

Effective management of the Army’s 
supply activities—the development, pro 
duction, procurement, storage, and dis 
matériel, and 


tribution of we apons, 


equipment—necessitates a high and spe 


cialized order of competence. It also 
requires the understanding and atten 
tion of the Army's top civilian and 
military leaders that its importance and 
magnitude dictate. 

Civilian or Military Direction of 


Supply. The 


carefully the desirability of having the 


committee considered 


Army's supply organization (specih 


cally the Technical Services) report 
(either directly or through a military 
commander) to the civilian Assistant 
Secretary for Matériel 
the Chief of Staff. 

We havé concluded 


extended consideration, that the Chief 


rather than to 
however, after 


of Staff should serve as the operating 
manager of the Department of the 
Army and be responsible to the Secre- 
tary for supply management as for all 


other operations. 
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Three factors of especial pertinence 
in the area of supply management re 
enforce our conclusion as to the respon 
sibility of the Chief of Staff in that area 
—and make impracticable the assign 
ment of that responsibility to a civilian 
Assistant Secretary: 

1. Operational success and efficient 
and economical supply management re 
quire close codrdination and the resolu 
tion of differences between the using 
and supply elements of the Army. For 
example, the development of new items 
of matériel requires the balancing of the 
users’ desires with procurement feasi 
bility and cost. 

The Army's military planning—espe 
cially during periods of actual warfare 
—demands the closest coérdination of 
operations and supply. Operational 
plans are often limited by the availabil 
ity of supplies and by the Nation’s 
productive capacities. Certainly, opera 
tional success is dependent on meeting 
planned supply requirements. 

Military striking power is the com 
bined product of well-trained and well 
led forces and the best of matériel—in 
this coun 
This vital 


quantity and quality—that 
try’s industry can produce. 
interdependence of supply and mili 
tary planning makes it imperative that 
the Chief of Staff be responsible for 
supply and its coddination. 

2. An additional factor is the difh 
culty that even the most highly quali 
fied civilians coming in from the out 
side tor relatively limited periods of 
time would have in acquiring sufficient 
background and well-established work 
ing relationships to be really effective in 


a line management capacity. 


OREOVER, it would be unwise to 
base a plan of organization on the 
assumption that individuals with the 
relevant business experience and admin 
istrative ability qualifying them to as 
sume direct management responsibility 
for the Army’s huge and complex sup 
ply job will be available. 

Of the six men who have held re 
sponsibility for matériel functions as 
Under or Assistant Secretary since en 
actment of the National Security Act 
of 1947, only two had previous indus 
trial experience pertinent to the Army's 


supply management actly ities. 
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“The Technical Services are 
established and experienced in 
their assigned jobs. They have 
met the needs of previous 
wars. The basic concept got 
erning the organization of 
each, 1.c., by type of item or 
service, has been confirmed by 
industrial experience.” 











3. The Army must be expected to 
develop effective organization and com 
petent military personnel for both tasks 
(as other enterprises develop personnel 
equal to their needs), and the Chief of 
Staff must assume the responsibility 
for the efhiciency of both operations. 

The committee thus rejects the al 
ternative of fixing responsibility for ac- 
tive direction and control of supply 
management in the Assistant Secretary 
for Matériel. The essential rdle of the 
impermanent civilian is to establish ob 
jectives, formulate policies, evaluate 
performance, and see that the military 
makes corrections and institutes im- 
provements when they are required. 

We believe that better results can be 
obtained by strengthening the Army’s 
supply organization and by providing 
the civilian secretariat with a more ef 
fective means for establishing policies 
and evaluating performance rather than 
by superimposing in managerial ca 
pacity even the most highly qualified in 
dividuals coming from the outside with 


the probability of limited tenure. . . 


ponent management of the 


4 Technical Services requires, in the 


committee’s opinion, the establishment 
of a Supply Command. To this Com 
mand the Committee recommends 
transfer of all authority now held by 
G-4 for direction and control of the 
Technical Services. G-4 would continue 
to serve as a section of the General Staff 
responsible for logistical planning. The 
Supply Command should be assigned 
full responsibility for direction and con 
trol of the Tec'snical Services. 

The 


visioned Supply Command would be 


scope and powers of the en 


far less sweeping than those granted the 
Army Service Forces of World War II. 
Various administrative services, such as 
The Provost 


Adjutant General, the 


Marshal General, and the Service Com 
mands (the territorial predecessors of 
the present continental armies) should 
not be included. The Supply Command 
should not be granted any direct au 
thority over overseas supply activities. 

Creation of this Command is recom 
mended to provide an authoritative 
commander of the Technical Services 
with effective control over all its avail 
able funds and personnel. The Supply 
Command should be assigned authority 
to prescribe the missions, organization, 
and procedures of the Technical Serv 
ices. 

Broadly speaking, however, the Com 
mittee envisions a “line and staff” type 
of organization similar to that of many 
industrial organizations. The Technical 


Services would the line or 


represent 
operating elements. In addition, the 
commander would require staff units to 
assist in formulating and communicat 
ing policy and to advise and assist the 
Technical Services. 

These would likely include staffs spe 
cializing in research and development, 
computation ol requirements, formula 
tion of procurement policies, supply 
management, including stock control; 
storage, salvage, and disposal, etc. 

Creation of the Supply Command 
should result in significant savings from 
firm control and coérdination of the 


Any 


manpower required at Command head 


technical activities increase in 
quarters should be accomplished by the 
transfer of personnel (or spaces) from 
the Department of the Army staff, par 
ticularly from G-4, for the performance 
of the functions thus transferred. Other 
personnel may well be transferred from 
the headquarters of the Technical Serv 
ices for the functions that thus become 
centralized, 

The Technical 


lished and « xperience d in their assipne d 


Services are estab 


jobs. They have met the needs of previ 


b isi 


ous wars. The concept governing 


the organization ol each, 7.¢., by type of 
item or service, has been confirmed by 
industrial expericnee. ... 

The immediate need is not tor a ma 
jor reorganization of the Technical 
Services: rather, it is to establish more 
effective general management and con 
trol of these services and to provide for 


their codrdination. 
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The Local Posts of the American Ord- nars, plant visits, and similar activities 

nance Association, located in thirty-five keep alive an interest in the continuing 

* 7 industrial, scientific, and educational cen- need for scientific and industrial know- 
Association ters throughout the United States, are a how in the production of the weapons of 
vital factor in the Association's task of defense. The presidents of these Posts, 

fostering industrial preparedness. most of whom are shown below, are the 

These Posts by their meetings, semi- key men in this nationwide effort for peace. 


John Slezak Harold R. LeBlond Daniel W. Cronin Albert J. Weatherhead, . 


. Jacobson M. H. Johnson 


, 


Albert W. Gilmer A. FE. Walker 


G. M. Greenwoo W. O. Hedrick Ludlow King Helge Holst 
y Post Washington Post Yankee Post 


San Fran Post eras 





Month by Month: Highlights of the National Defense 











Report On Production 


The Senate and House of Repre 
sentatives Joint Committee on Defense 
Production warned that “thin spots” in 
the Nation's industrial armor still posed 
a threat to defense production. 

Difficulty and delays have been en 
countered in atomic-energy projects, 
strategic material stockpiling, and other 


key mobilization programs. 


“Thin spots in our industrial ar 
mor,” the Committee said, “would 
present problems of the utmost 


gravity under full mobilization.” 


Although the Committee called at 
tention to a delicate balance between 
supply and demand in a nation trying 
to provide both guns and butter, it ex 
pressed the view that the economy 
could “sustain military production at 
current peak levels with little strain on 
the economy or dislocation of civilian 
markets.” 

Partial mobilization aims have now 
been substantially ac hieved. 

Senator Homer E. Capehart, chair 
man of the watchdog group, said the 
present defense build-up, in contrast 


with World War 


plished with small public 


Il, has been accom 
fund ex 
penditures. 

“This result has been accomplished 
by relying upon Government loans and 
tax incentives to encourage and assist 
American free enterprise,” he said. “Ac 
celerated tax amortization has been 
granted for more than 18,000 new or 
expanded facilities costing $28,000,000, 
ooo. Approximately sixty per cent of 
was certified for accel 


the total cost 


erated tax amortization.” 


The Committee declared that com- 
pletion of mobilization would re- 
quire Government aid in various 
forms, including a continuance of 
quick tax write-offs for defense 


plants. 


The report called for a vigorous ef 
fort by defense planners and by Ameri 


can industry to overcome stockpiling 
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shortages by seeking substitutes, stimu 
lating private enterprise, and effecting 
conservation, 

The number of stockpile items pre 
senting difficult procurement problems 
has been cut, but the report indicated 
that there still were twenty-four items 
with stockpiles less than half full. 

The stockpile program includes sev- 
enty-six materials. Goals have been 
reached for 23 of these, 9 others are 
more than go per cent complete, and 
an additional 20 are beyond the half 
way point. 

The 


recommendations for bringing mobili 


report offered the following 
zation up to top-flight condition: 


t. Realistic decisions on stockpile 
programs and the redesign of products 
needed for reserve. 

2. Detailed information on which to 
base planning for the use of the Na- 
tion’s resources. 

3. Closer relation of military plans 
to feasible production levels. 

“It is essential,” the report concluded, 
“that the Joint Chiefs of Staff and the 
services have reasonably certain knowl 
edge that their logistic and_ strategic 
plans are based on equipment flows 
that are neither far in excess of nor far 


below the Nation’s ability to produce.” 


The Rocket Comes of Age 

Does the Soviet Union have a rocket 
capable of crossing the Atlantic? 

Recent Soviet hints are probably a 
mixture of reality and bluff, but they 
cannot be ignored in the face of past 
rapid Soviet achievement on atomic 
and hydrogen bombs. 

This is the view of Dr. Wernher von 
Braun, former technical director of the 
German rocket experiment station at 
Peénemuende and now director of the 
United * States Missile 
Development Group at Redstone Ar 


Army Guided 


senal, Huntsville, Ala. 
In a New York Times interview, 
Dr. von Braun said that “the Rus- 
sians have a sound guided missile 


program staffed by very able men.” 


The first public evidence of intense 
Soviet interest in trans-Atlantic rockets 
was given in an article published in 
1949 by a Soviet expert, Lieut. Col. G. 
A. Tokayev. He reported that at Stalin's 
personal order an all-out but unsuc- 
1947 
to capture and bring to Russia two 


cessful effort had been made in 


rocket scientists, Drs. Eugene Saenger 
and Irene Bredt, who had written a re 
port showing mathematically how a 
rocket plane could cover long distances, 
such as a trans-Atlantic crossing. 

The Seanger-Bredt report, prepared 
in Germany shortly before the Allied 
invasion of Europe in 1944, outlined a 
technique to enable a winged rocket to 
cover long distances and carry an 
atomic bomb. 

The plan involved shooting a winged 
rocket into the upper atmosphere where 
the air would become too thin to sup 
port it. The rocket would then nose 
downward and enter the denser lower 
atmosphere at such a steep angle and 
with such speed that it would ricochet 
far upward again into too tenuous at 


mosphere. 


The rocket theoretically would be 
able to cover thousands of miles 
horizontally while going through 


the series of ricochets. 


Dr. yon Braun in the Times article 
II, the 


production of V-2 


stated that, after World War 
Russians started 
rockets as soon as possible and then 
built their further developments from 
the relative narrow beginning made on 
that weapon. 

The V-2 rocket, he indicated, was a 
logical starting point for the develop 
ment of longer-range missiles such as 
would be required for bombardment of 


the United States from Europe. 


Production and Unemployment 


President Eisenhower will restudy 
the plan developed by the Office of 
Defense 


fense contracts to areas of unemploy- 


Mobilization to channel de 


ment, 
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The ODM policy prescribes “seta 
sides” of from twenty to thirty per cent 
of defense contracts for firms in eco 
nomically depressed communities that 
meet the bids 


could competitive low 


made by other companies. 


Southern Congressmen strongly 


oppose the plan, fearing it would 


Government business from 


shift 


textile mills in their states to Neu 


England mills 


New England members of Congress 
have said that their area is suffering a 
depression and not a recession. 

The White House reaction was that, 
for obvious reasons, the bulk of defense 
contract orders would continue to be 
placed in communities now manufac 
turing such materials. 

It is obvious that only a minor por 
tion of defense contracting could be di 
verted to surplus-labor areas. Trans 
portation costs, wage differentials, and 
proximity to raw materials would 
largely determine textile orders. 
said there has 


General Eisenhower 


been some misunderstanding of the 
plan, adding that it is merely an at 
tempt to help out areas of high unem 
ployment by giving them work which 


is useful to the Nation. 


The proposal, the President said, 
is to channel a defense contract to 
such an area only if the bid from 
a plant in that area is as low as 


any bid from outside the area. 


Somehow, he said, the idea has 


grown that contracts would simply be 


shoved somewhere that the Govern 


ment wants them. 
The discussion thus far has centered 


on textiles. However, Washington o! 


y 
servers are in complete agreement that, 


in the held ol weapons manutacture, 


the guiding principle must be not the 
relief of economic distress but the pro 
duction of the best ordnance by the 
firms best qualified to produce it. 
Quality, in weapons making, must 
consideration. Time 


be the primary 


should be secondary, cost next, and 
then relief of economic distress. 

There is a world of diflerence be 
tween handkerchiefs and howitzers: A 
soldier in battle can survive with a sex 


ond-rate handkerchief. 
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“Operation Pullback” 


The Korean war is over. This is the 
assumption on which the American de 
cision is based to withdraw two U, S. 
divisions and an increasing number ot 
U. S. personnel in the future. 


Present strategy in Asia is to disen 
gage our troops from the mainland and 
naval, and atom 


to rely upon air, 


power to discourage new aggressions. 


The United States has six divisions 


in Korea. There ts another Army 
division and the reénforced Third 


Marine Division in Japan 


The American-trained South Korean 
When 


peak strength is reached, twenty divi 


Army numbers 600,000 men. 


sions, aided by American troops and 
other United Nations troops remaining 
in Korea, should be able to hold the 
truce line if the enemy tries a new push 
south. 
Withdrawal of 


intended to 


S. divi 
awk 


ward defense position. Today the bulk 


the two U 
sions 1s correct an 


of America’s combat troops are sta 


at the end of a 


tioned in Asia 10,000 
mile supply line. Such a situation seri 
ously handicaps our freedom of move 
ment in case of emergency. The Joint 
Chiefs of Staff want a large percentage 
of our fighting force at home. 

South 


military 


have made rapid 


They 


lished their own supply lines, have set 


Koreans 


progress. have estab 
up sixteen specialized schools, and have 
their own military academy patterned 
on West Point. 

Although 5,000 South Korean vet 
erans are yong out ot service Cac h 
month, approximately 100,000 Koreans 
military age each Seven 


reach year. 


hundred a day will continue to enter 


military service until the army is up 
to strength. 
The cost to 


American taxpayers of 


maintaining the South Korean Army is 
more than a billion dollars a year. Sa 
ings will be realized, however, by with 
drawing U. S. troops and by relying on 
a new Japanese force of 200,000 to de 
fend that country 

The Chinese enteen of their 


North Korean 


strength of one 


have se\ 
own armics and seven 
combined 
These 


\t the same 


corps—a 


million men forces have not 


been reduced. time there 


is no evidence ot any reprouping ot 


forces to undertake an offensive. 


Chinese air pot 
panded, [ets 
for conventions 


fields have beer cp 


Both sides seem to be on the defen 


sive. President Eisenhower ts therefore 
taking a calculated risk that the Ko 


rean war is really over 


Automatic Factories 


The present trend in mass produ 
tion is to substitute improved machines 
for manpower, looking toward an al 
most completely automatic factory. This 
is a development that will add greatly 
to America’s defense potential. 

In the new Ford auto-engine plant at 
Brookpark Village, Ohio, for example, 
it takes only three machines and nine 
men to drill the necessary oil holes in a 
crankshaft. With conventional machin 
ing methods, twenty-nine machines and 
thirty-nine men were needed to per 
form the same operation 

The auto-engine blocks are machined 


An cle 


twenty-seven 


without human labor at all 


tronic brain, containing 
miles of wire, helps mastermind the 
job. Signal lights on control boards 
flash warnings when a tool is wearing 
out and needs replacement. Red, green, 
and yellow push buttons control my 


riad manufacturing steps. 


The main attraction of new labor 
saving devices is the possibility of 
production at lower cost per unit, 


largely through labor savings 


At a Nash-Kelvinator plant, accord 
Wall 


installations 


ing to a survey made by the 


Street Journal, one of its 
heads 


for machining engine cylinder 


reduces the man-hours required lor 
this operation by eighty per cent. Pre 
viously the task required fifteen sepa 
rate machines: now only one is used 


Much of the 


oper on 1s 


trend to vreater auto 


mati aimed at shifting 


to machines the 


ing materials from one pro 


still further from met 
job ot me 
duction operation to the next. Accord 
ing to one estimate, thirty to thirty-five 
per cent of every production dollar is 
normally spent lor this handling ol ma 


terials in the factory 





The new We 


in Columbus is scheduled to produce 


ting! US 


kk. ectric plant 


4,000 major appliances a day, mostly 
refrigerators and freezers. 

The components of these units will 
travel over twenty-seven miles of con 
veyors and through automatic enamel 
ing and assembling devices. The fin 
ished products will be whisked through 
an automatic crating machine, where 
boards, nails, and other materials will 


quickly box them for shipment. 


Because of the long conveyor mile 
age and extra-efficient layout, ma 
terials handling and servicing at 
the Columbus plant will amount to 
cent of the retail 


only nine per 


price of a refrigerator 


At the 
Electric 


new mechanized General 


plant outside Louisville, Ky., 
about one hundred acres of the plant 
site will be under one roof, with parts 


in process being shuttles! over forty 


two miles of conveyors 


One reason why greater automati 


operation will not reduce prices in the 
1S the 


immediate future big outlay be 


nye invested in its development. The 


initial cost will not be made up by 


slashing prices on automobiles and ap 


pliances. 


National Defense Report 


In his first semiannual report to 
President Eisenhower, dealing with the 
period trom January 1 to June 30, 1953, 
Secretary of Defense Charles E. Wilson, 
that 


declared defense costs would re 


main high for many years to come. 


The American people, Mr. Wilson 
said, would have to learn to accept 
military service for their sons as 
“a normal duty during the present 


period of international tension.” 


By the middle of 1952, Mr. Wilson 
indicated, the Army, Navy, Air Force, 
and Marine Corps represented “the 
most powerlul military force ever as 
sembled short of war and constituted 
the major deterrent to further Com 
munist aggression against the free 
world.” 

He pointed out that the major prob 
lem facing the country at this time was 
to find the point of balance between 


economy and strength; to provide sufh 
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cient military power to deter agygres 
sion without undermining the economi 
health of the United States. 

Robert B. Anderson, Secretary of the 
Navy, said in the same report that the 
United States fleet, composed chiefly 
of ships built during World War II, 
was aging rapidly. 

“The current shipbuilding program 
is much smaller than required to sus- 
tain the fleet of present magnitude,” 
Mr. Anderson said. “The average age 
of a naval vessel varies from five to 
twenty years, depending on the type. 

“This means that the smaller craft 
already have far outlived their normal 
life span, and even the larger ships are 


approximately at the half-way mark.” 


Harold F.. Talbott, Secretary of the 
lir Force, reported that plans to 
train 10,000 pilots in fiscal year 
1952 and 12,000 men in each of the 
had been 


down to 7,200 men cach 


succeeding years scaled 


yea) 


Robert T. Stevens, Secretary of the 


Army, said that his service was finding 
it increasingly difficult to attract and 


hold 


this situation could have 


career soldiers. He warned that 
vrave conse 
remedial action was 


quences and that 


vitally necessary. 


Tne Production Picture 


A recent report compiled by the Ot 
fice of the Assistant Secretary of De 
tense for Supply and Logistics revealed 
that 61.2 per cent of the production of 
defense equipment was credited to the 
100 top-ranking companies at the end 
of June 1951. By the tollowing year the 
percentage had risen to 62.4 per cent, 
and a year later to 64 per cent. 

The 


count of the thousands of smaller con 


report did not give the exact 
cerns which, as subcontractors and sub 
subcontractors, furnished the raw ma 
terials and parts for these major as 
semblies. 
But the Assistant Secretary's ofhce 
stressed a most important phase of the 
proolem when it emphasized that prime 
contractors for aircraft, tanks, weapons, 
electronics, and other complex equip 
ment or specialized types of military 
supplies are of necessity selected on the 
basis of their ability to manufacture and 


assemble the matériel in quantities and 


on schedules required by the armed 


forces. 


Research Is War Deterrent 
Dr. Mervin J. Kelly told the annual 


meeting of the American Association 


for the Advancement of Science in 
Boston that the arsenal of democracy, 
now being created as the result of re 
search in America’s laboratories, has 
grown so powerful that it should deter 
a prospective enemy trom war. 

The various research laboratories of 
academic, 


the country—Government, 


philanthropic, and industrial—are mak 
ing America “the arsenal of the free 
world and the leader in its struggle to 


said Dr. Kelly, 


who is president of the Bell Telephone 


maintain its security,” 
Laboratories and one of the Nation’s 


leaders in industrial research. 


Vation nou 


The 


00,000,000 a year on bast 


spending $? 


and ap 
plied reseai h, he reported, Of this 
sum ome 32 409,000,000 ts fi 


nanced by Government and 


02,000 63 


industry and 


8; 00) 


~P’ wate citizens. 


About $2.200.000.000, or 60 per cent, 


is devoted primarily to the military and 


$1,400,000.000 to the civilian economy. 
Industrial laboratories, he added, are 


doing about 65 per cent——-some $2,406 . 


of the Nation’s basic and ap 


000 OOF 


plied research, with $1,300,000,000 


being financed by the Government tor 
military needs and $1,100,000,000_ by 
industry for civilian needs. 


While 


volume 


dollar 


impressive, Dr. 


these astronomical 
hgures are 
Kelly said, the contributions to military 
strength and to the civilian economy 
this money produces are even more im 
pressive. 

During World War II, he declared, 
wartare with 


research revolutionized 


such developments as radar, sonar, 


proximity fuzes, acoustically homing 
torpedoes, and atomic bombs. But since 
the end of the war, he continued, new 
developments have been ma le at i 
great pace. 

The combined effectiveness of new 
weapons, he said, is appalling and, as a 
result, military manpower actually can 
be reduced with no sacrifice in military 


strength. 
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First Things First in the Army 


An Editorial 


N August 24, 1953, Secretary of the Army Robert T. 

Stevens appointed a distinguished 5-man committee to 

review the Army’s existing organizational structure 
and to advise on “ways and means of strengthening the or 
ganization to meet the national-security mission assigned to 
the Army.” 

On January 14, 1954, Mr. Stevens released the Report ot 
the Advisory Committee on Army Organization, stating that 
he was certain that the study will prove most valuable “in 
helping to increase the efficiency and effectiveness of the 
Army and in our earnest and continuing endeavors to effect 
every reasonable economy in defense without endangering 
the security of our Nation.” A summary of the recommen 
dations of the committee is published on page 769 of this 
issue, 

The report is indeed very valuable for two basic reasons 
the high competence ol the businessmen who drafted it and 
the shrewd, realistic, time-tested philosophy of business man 
agement that they fearlessly championed. 

The committee consisted of four industrial leaders ot di 
versihed backgrounds from different sections of the country 
and a general officer with more than thirty years of service. 
The Nation owes a great debt of gratitude to the following 
patriotic citizens 

Paul L. Davies, president of the Food Machinery and 
Chemical Corporation, San Jose, Calitf., committee chair 
man; C. Jared Ingersoll, chairman of the board of the Kan 
sas, Oklahoma & Gulf Railway Company, Philadelphia, Pa.; 
Irving A. Duffy, vice-president in charge of purchasing, Ford 
Motor Company, Dearborn, Mich.; Harold Boeschenstein, 
president of Owens-Corning Fiberglas Corporation, Toledo, 
Ohio; and Lieut. Gen. Lyman L. Lemnitzer, Deputy Chiet 
of Staff for Plans and Research, Department of the Army. 

The committee met regularly in executive session over a 
3-month period, held hearings on 28 days, listened to and 
questioned 129 witnesses, and examined more than 50 perti 
nent books, documents, and studies before preparing the 
report. 

The Department of the Army thought so well of the re 
port that it awarded the Army's Certificate of Appreciation, 
the highest award that can be made to persons not employed 


by the Army, to the four civilian members of the committee. 


HE business-management philosophy of the Davies Com 
mittee is worthy of the utmost consideration. 

It is a truism that equal importance attaches to the people 
who do things and to the people who plan things. Both have 
important and necessary functions. 

An unplanned and uncodérdinated operation usually in 
amount of individual zeal can save 


vites failure—and no 


it. At the same time, a well-planned operation will fail be 


cause of clumsy, inexperienced and inept implementation 
and no amount of additional scheduling can rescue it. 
Experienced planning and decisive action are the twin in 
gredients of success in any field—in the Army no less than in 
industry. But failure inevitably occurs under one other con 
dition—if the planners obstruct and get in the way of the 
doers. Thus it has been up tll now in the Department ot 


the Army. 
The industrial and military history of our day is replete 
with examples that the surest guarantee of success 1s to 


select a capable leader and then give him every possible 
support and assistance that will enable him to carry out suc 
cessfully the task assigned him. This philosophy has long 


been standard operating procedure in American industry, and 
it stall applies, with equal force, to the sup} ly services ot the 


Department of the Army. 


Davies Report is an outstanding accomplishment. It 


Spee 
learly draws the line of authority ind responsibility trom 


top to bottom in the De partment ot the Army 
irrangements ol 
] 


It clearly defines the management 
supervision and administrative oper tional contro 

It clearly and definitely indicates the importance ot logistics 
in modern warfare. However, in recommending a “Supply 
limits its au 


Command,” and 


the report sharply detines 
thority with regard to the functioning of the Supply Services 
It emphatically is against the revival of the Army Service 
Forces organization of World War II 

The Davies Committee placed special en phasis on its con 
clusion that the civilian Secretary of the Army has complete 
responsibility for all Army operations 

The 


clear-cut lines of authority and responsibility within the 


committee also stressed the need for establishing 


Army and the importance ol providing new means to insure 


sound financial management. 


Specifically, the committee recommended that the rdle 


of the Chief of Staff be redefined in accordance with this 


concept, It 1s proposed in the report that he be recognized 


as the Army’s “operating manager,” fully accountable to the 
Secretary for all operations of the Department. 

The creation of a Supply Command was recognized by 
the committee as a means of establishing full accountability. 

By giving additional freedom from hampering mulitary 
controls to the supply services, by emphasizing civilian con 
trol, and by calling for greater decentralization, the com 
mittee 1s properly secki iw greater efthcrency and economy in 
Army logistic Ss. 


The committee’s constructive recommendations are sim 
ply a plea to put first things first in our Army and in so 
doing to have the planners plan and the operators operate 


with the former definitely not hamstringing the latter! 





Bridge-laying Tanks 


. r 
_—.. — 
The new 43-foot wheeled assault bridge in the foreground above can support 60 tons and can be pushed quickly across a gap by 
a tank, even under fire. At right, above, is shown an experimental aluminum scissors-type bridge in folded position on a 
modified turretless tank while below the bridge is shown being unfurled and launched by the vehicle 
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PREPAREDNESS 
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a monthly report on current scientific and logistical 
developments as they relate to the national defense 
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This bulletin appears regularly in ORDNANCE. In the months in which the magazine is not published this 
bulletin is mailed directly to the members of the Technical Divisions and Committees of the Association 


No. 89 


@ The Annual Meeting of the Dimensional Stand- 
ards and Metrology Division of the A.O.A. was held 
at the Air Armament Test Center, Eglin Air Force 
Base, Fla., on January 7 and 8, 1954, with 70 persons 
attending. Brig. Gen. Edward P. Mechling, Com 
mander, Air Armament Test Center, was the official 
host and extended a cordial personal welcome to the 
group as well as the greetings of Maj. Gen. Patrick 
W. Timberlake, Commander of the Air Proving 
Ground Command, who was absent from the base 
at the time. 

On the evening of January 7th the members of the 
Division and their guests were honored to join with 
the members of the Florida Post of the A.O.A. at 
their Annual Dinner Meeting. General Mechling 
presided as an entertaining and enthusiastic toast 


March 
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master with Dean Joseph Weil, College of Engineer 
ing, University of Florida—a long-time good friend 
of Ordnance—as the principal speaker. 

The following day a series of technical sessions was 
conducted by Louis Polk, chairman of the Division. 


In the discussions developed and in the excellent 


papers presented at this meeting great emphasis was 


devoted to the technical aspects of the problems un 
der consideration. This added greatly to the worth 
while nature of the meeting and was the subject of 
much favorable comment. 

Concluding the afternoon session, the group was 
afforded a most informative briefing and demonstra 
tion outlining the organization, equipment, and op 
erations of the Air Armament Test Center by Col. 
Richard FE. Sims, chief of the Arrnament Test Facili 


Members and guests who attended the annual meeting of the A.O.A. Dimensional Standards and Metrology Division. 
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ties Laboratory, Air Force Armament Center, and 
Col. Paul S. Bechtel, deputy chief of Staff for test 
operations at the center. 


@ On pages 2 and 3 of this issue of INousrriaL Pre- 
PAREDNESS are shown the organization charts of the 
U.S. Army and Navy as they existed in the latter 
part of the year 1953. At that time the Secretaries of 
the Army and of the Navy each appointed a commit- 
tee to make detailed organization studies of their re 
spective Departments and to report such changes as 
might be desirable under current conditions. A sum- 
mary of the recommendations of the Army commit- 
tee and a chart showing the proposed reorganization 
are published on pages 769-773 of this issue. 

The Army Committee consisted of: Harold Boe- 
schenstein, president, Owens-Corning  Fiberglas 
Corporation, Toledo, Ohio, chairman; Paul L. 
Davies, president, Food Machinery & Chemical Cor- 
poration, San Jose, Calif.; Irving A. Duffy, vice- 
president, Ford Motor Company, Detroit, Mich., and 
a member of Council, A.O.A.; C. Jared Ingersoll, 
chairman of the board of the Kansas, Oklahoma & 
Gulf Railway Company, Philadelphia, Pa., and a 
director of the A.O.A.; and Lieut. Gen. Lyman L. 
Lemnitzer, Deputy Chief of Staff for Plans and Re- 
search, Department of the Army. 

The Navy Committee consisted of Under Secre- 
tary of the Navy Thomas S. Gates, Jr., chairman; 
Adm. Donald B. Duncan, Vice Chief of Naval Op- 
erations; Lieut. Gen. Gerald C. Thomas, Assistant 
Commandant and Chief of Staff of the Marine 
Corps; Vice Adm. John E. Gingrich, Chief of Naval 
Material; Rear Adm. Ruthven E. Libby, Assistant 
Chief of Naval Operations for Operations; Vice 
Adm. Earl Mills, U.S.N., Ret.; Hobart Ramsey; and 
Richard Paget. Rear Adm. Ira H. Nunn, Judge Ad- 
vocate General of the Navy, was counsel to the 


committee. 


@ Production equipment controlled by the Depart- 
ment of Defense will be reserved for defense pro- 
duction except in cases of extreme emergency ap- 
proved upon recommendation of the military de- 
partments, C. S. Thomas, Assistant Secretary of De- 
fense (Supply and Logistics), said recently. 

A Defense Department directive to assure the con- 
tinuing availability of production equipment for mo- 
bilization was issued and is effective immediately. It 
extends the policy guidance set forth in Defense 
Mobilization Order VII-4 of October 9, 1953, and 
applies to the types of equipment listed in Supple- 
ment A, Defense Mobilization Order 18 of May 30, 


1952. 
Emergency requests for nondefense use of Defense- 


controlled production equipment will be submitted 
by the military departmenis through normal chan- 
nels to the Assistant Secretary (Supply and Logistics) 
for evaluation before submission to the Office of De- 
fense Mobilization for approval. 

Nondefense production is defined as all produc- 
tion which does not result in military end items or 
components intended to be incorporated physically 
into such end items. In cases where production equip- 
ment is to be used to produce both defense and non- 
defense items, production will be considered as non- 
defense when less than 75 per cent of the output is 
for military end items or components. 

Requests by the military departments for approval 
to permit nondefense use of Defense-owned equip- 
ment must contain a complete justification “indicat- 
ing the advantage to mobilization readiness and na- 
tional defense which would result from the requested 
approval.” 

The requests will be submitted through normal 
channels to the Assistant Secretary (Supply and 
Logistics) for evaluation and forwarding to the Of- 
fice of Defense Mobilization. 


@ A coordinated program for the disposal of ex- 
cess military stocks has been ordered by Defense 
Secretary Charles E. Wilson. 

Various projects for weeding out surplus matériel 
currently being carried out by various military de- 
partments will be placed under one program super- 
vised by C. S. Thomas, Assistant Secretary of De- 
fense (Supply and Logistics). 

Mr. Thomas, who will work out the details of the 
program with the codperation of the procurement 
Secretaries of the military departments, asserted that 
the clogging of military supply systems with un- 
serviceable, obsolete, and surplus items was “inde- 
fensible.” 

He pointed out that all items determined surplus 
to U.S. and allied needs will be eliminated to make 
the military supply system “more flexible and _re- 
sponsive to the demands of military operations.” 

Particular emphasis, he said, would be placed on 
the cross-servicing area of “interdepartmental stor- 
age.” Cross servicing refers to the storage and issue 
by one military department of stocks belonging to 
another department. 

“It is imperative that the military departments 
determine their requirements and then relate stocks 
physically held in storage at depots, bases, posts, 
camps, and stations against those requirements and 
determine what should be procured, retained, or dis- 
posed of,” he said. 

Elimination of surplus matériel will conserve stor- 
age space and thereby reduce carrying charges. 








ASSOCIATION AFFAIRS 


K. T. Keller, A.O.A. Stalwart, Honored 
as Former Director of Guided Missiles 


KT 


of Chrysler Corporation and a director ot 


Keller, chairman of the board 


the American Ordnance Association, was 
honored by the United States Air Force 
for his exceptional service as Director ot 
Guided Missiles 

At a ceremony on January IIth, in the 
Pentagon, Washington, D. C., Mr. Keller 
was praised by Air 
Harold E. Talbott for his 
both World Wars 


Korean conflict. In the citation which ac- 


Force Secretary 
contributions 
during and in the 
companied the award his work was d 
scribed as having advanced guided mis- 
drawing board to military 


siles “from 


reality.” 


Mr. Keller Director of Guided 
Missiles on the staff of the Secretary of 
Defense from October 1950 to September 
1953 


was 


He was the recipient of the Levin H 
Campbell Gold Medal of the 


Ordnance 


American 
Association for his leadership 
in the design and production of combat 
World War 
honored by the \s 

Post 
Gold 


member of the 


vehicles during the Second 


and was similarly 
with the 


Medal 


Association 


sociation’s Cincinnati 
Charles L 


He is a life 


Harrison 


and is a most helpful member of its board 
of directors where his counsel and advice 


have been of inestimable value 


Gen. Charles L. Bolte, Vice Chief of 
Staff, Addresses the Michigan Post 


The Michigan Post winter dinner 
meeting on January 27th brought out a 
crowd of 600 greet Gen 
Charles L. Bolte, Vice Chief of Staff of 
the Army, the guest of honor 

Henry T. Bodman, president of the 


Michigan Post, 


members to 


called the meeting to 
order and introduced the newly elected of- 
ficers who will assume their duties shortly. 
The Post president is Charles L 
Jacobsen, Chrysler Corporation. The vice 

presidents are James K. Fulks, Ex-Cell-O 
Corporation, Britton L 
Blackmer Pump Company, who is also 
a member of the National Council 
Western 


next 


and ( xordon, 
and 
a director of the Michigan 
Chapter 
Charles W 


the office of secretary-treasurer which he 


Brownell will continue in 
has handled so capably for many years 

The 
Michigan 
table included 
tors, the newly 


many distinguished citizens of 


guests at the speakers’ 
most of the 


elected 


and 
Post's direc- 
officers and the 
following 

Del S. Harder, Ford Motor Company 
Maj R.A 
ing general, Tenth Air Force; Brig 
S. L. A. Marshall, The Detroit News 
Col. Edward D. Mohlere, deputy chief, 
Detroit District; Col 
B. Colson, chief, Michigan Military Dis 
trict; Col 


Gen Grussendorf, command 


Gen 


Ordnance James 


Harold Parsons, commanding 


March-April 1954 


Votta, 
Ger 


officer, Detroit Arsenal; James V 
Aero Club of Michigan; Brig. Gen 
son K 


nance 


Heiss, commanding general, Ord 

Tank-Automotive 
L. Biggers, Chrysler Corporation; Capt 
Marshall T. Martin, U.S.N., commanding 
officer, Naval Air Station, Ile; 
Col. G. C. Carlson, chief, Field Service, 
Ordnance Tank-Automotive Center; and 
Capt. W. T. Hart, Jr., U.S.N., inspec 
tor, Navy Matériel 


Center; Robert 


Grosse 


Mr. Bodman introduced the 
ter, Sherrod | 


General Motors Corporation, whose most 


toastmas- 


Skinner, vice-president, 


recent amazing exploit was to get the 
hydramatic transmission production line 
back into operation eighty-four days after 
the disastrous fire last fall. Mr. Skinner 
Bolte to the audience 
with a well phrased account of the gen 


presented General 


eral’s distinguished Army career of forty 


years both in the field and on the General 
Staff 
The role of the 


viewed by G 


General Staff was re 
neral Bolte who compared it 
to the top officer organization in the in- 
dustrial corporations of the United States 


stresse l 


and its essential planning 
He told how 
the General Staff generate 
that filter 
procurement orders 


to the 


lum 


tion in the Army plans of 


Army require 


ments down to Ordnance as 


He also paid tribute 
American 


Ordnance Association 


e GEN. CURTIS E. LeMAY, Command 


ing General of the Strategic Air Com 


mand, was the honor guest and principal 
speaker at the annual meeting of the Pitts 
burgh Post which was held December 7, 
1953, in the ballroom of the Hotel William 
Penn, Pittsburgh 
More than 700 


were in attendance to honor 


members and guests 
General Le 
May and to hear 

\. | 


and 


his address 
Walker, chairman of th 
National 
Company and also president of the 


board 
president of th Supply 
Pitts 
burgh Post, presided at the dinner meet 
Millsop, 


Company 


ing. Thomas | 
Weirton Steel 
dent of the 


president ot 
and vice-presi 
Post. served as toastmaster 


Arrangements for the meeting were in 


the hands of a committee chair 


under the 
Thomas H. Eddy, treas 
Maj. William 5S 


A report on the 


manship of Col 
urer of the Post 


Rial, Jr 


activities of the 


al d 
Post secretary 
American Ordnance As 
Leo A. Codd, 


vice-president 


sociation was given by Col 
the As 

In addition to the above officers, the fol 
lowing directors of the 


sociation’s executive 


Post, represent 
atives of industry in the Pittsburgh area, 
were at the speakers’ table: Robert C 
Enos, president, Rockwell Spring and Axle 
William K, Fitch, chairman 
of the board, Dravo Corporation; Kirk 
land C 


Company ; 


Gardner, chairman of the board, 
United Engineering & 
pany; Lorenz 
Machine 
chairman of the 
Steel Corporation 
president, 


Com 
Mesta 
Moreell, 
Jones & Laughlin 


Foundry 
Iversen, president, 
Adm. Ben 


board 


Company ; 


Gwilym <A 
Westinghouse Electric 
(Gen 


Price, 
Manu 
facturing Corporation ; Brehon Som 
ervell, chairman of the board and presi 
dent of Koppers Company 

Ihe following are also directors of the 


Post: John A 


Central Division, 


Appleton, vice-president, 
Pennsylvania Railroad 
Frank R. Denton, vice-chair 
man of the board, Mellon National Bank 


and Downie, 


Company ; 
rrust Company; Robert C 
chairman of the board and pre sident, Peo 
ples First National Bank and Trust Com 
pany ; Higgins, president, Pitts 

Clifford | 
States Steel 


sicle nt, 


Harry B 
Plate Gl 


pre sident | 


burgh 
Hood, 
Company; George H 
Pittsburgh-Con 
Sidney A 
board, Gulf Oil Corporation ; 
W. Wilson, 


pany ot 


iss “ompany 
nited 

Love, pre 
Coal 


chairman of the 


olidation Company 


Swensrud 
and Irving 
pre side nt 


Aluminum Com 


America 
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Dean Witter, above, left, chats with B. C. Heacock and Col. John M. Stark 
before the luncheon held in his honor at the Fairmont Hotel, San Francisco. 


Dean Witter Honored as Retiring Chief 
of the San Francisco Ordnance District 


Witter, a of the 


Ordnance 


Dean vice-president 


\merican \ssociation, has re 


tired as Chief of the San Francisco Ord 
nance District 

The San Francisco financier was oth 
cially commended by Maj. Gen, E, | 
Cummings, Chief of Army Ordnance, in 
a special message sent from Washington 
to the luncheon held in his honor at the 
Fairmont Hotel, San lrancisco, on Jan 
uary 12th. Mr. Witter was commended 
for his active role in mobilizing industry 
in the Bay Area and the Pacific North 
west to meet Army requirements follow 
ing the outbreak of the Korean situation 

During his more than three years as 
district chief, from October 1950 to Jan 
uary 1954. Ordnance contracts in that 
area mounted m value from a few million 
dollars to more than half a billion dollar 
to date 

Honore Mr. Witter at the luncheon 


General Medaris Delivers Principal 


were B. C. Heaco chairman of the ex 
ecutive ¢ nittee, Caterpillar Tractor 
Company, the previous president of the 
San Francisco Post and new civilian chief 
of the San Francisco District; Col. J. M 
Stark, deputy district chiet and G 
M. Greenwood, vice-president of Rheem 
Manufacturing Company and president o 
the San tran oO Post of the American 
Ordnane \ssociation 

Pop military and civilian officials of the 
Ordnance District presented Mr. Witter 
with a citation im appreciation ot his 
efforts in behalf of e Army program 
during period of office 

Mr. Heaco the vly appointed dis 
trict chief, has bee loyal supporter of 
the American Ordnance Association for 
many vear e Association congratu 
lates him o i leaders as pre 
dent of tl San Francisco Post and 


merort 


Address at Meeting of St. Louis Post 
Oo s 


Medaris was the honor 


the 


B 
and principal speaker at 
Louis Post held in the 


Brig. Gen. J 


guest annual 


meeting of the St 
Boulevard Room, Hotel Jefferson, on Jan 
1954, at 0 p.m 


Medaris, 


uary 7, 


General chief of the Industrial 


Division, Office of the Chief of Ordnance, 
delivered a most informative and timely 
address on “Reserve Ordnance Produc 
tion Facilities.” 

“Last vear the contractors of the St 


»?> 


Louis District produced more than 228, 


000 tons of ammunition,” he said 
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Following General Medaris’ address an 





election of offcers of the Post for the 
ensuing year was held at which Col. Wil- 


liam P. Sat of National Rejectors, 
Inc., was elected president 

The St. Louis Post was founded in 
1927 under the guidance of the late Col 


Harry Scullin who served as its president 


for many years. A great part of the Post's 


growth prior to the Second World War 
was due to the inspiration and industry 
ot Col. Harold M. Reedall who for many 
years was deputy chief of the St. Louis 
Ordnance District. A close bond has al- 


ways existed between the district and the 


Post in an area where the Industry-Ord 
nance relationship has great significance 
for the advancement of industrial pre 


paredness 


e A DONATION OF $539.62 was re 


cently made by the American Ordnanc« 
Association to the Navy Relief Society 
rhis sum was the excess of receipts over 
expenditures in connection with the An- 
nual Industrial Preparedness Dinner Meet 
ing of the Association held at the Wal 
dorf-Astoria, New York City, on Wednes 
day, December 2, 1953 
Ihe check was presented to Adm. Ar 
thur W. Kadford, Chairman of the Joint 
Chiefs of Staff, who was the honor guest 
and principal speaker at the meeting 
This donation was in accordance with 
he long-standing practice of the \meri 
an Ordnance Association to donate the 
i ds fro ch meetings to the reliet 
vation of the service whose repre 
tative is honored or under whose aus 
the meeting is held 
! for $2,046.99 was pre 
ted to the commanding general of 
\berdeen Proving Ground, Md.—this 
um being the excess of receipts over ex 
enditures for the Thirty-fifth Annual 
Meeting held at Aberdeen on October 8& 
953. This donation presented to the com 


anding general at the Proving Ground 
was made to the Army Relief SOcrety 
e AT WASHINGTON.—The Post in our 


Nation’s Capital welcomed a turnout of 
thout one hundred and fifty members and 
guests at their meeting on January 21st 
to greet \W Hinman Ir technical di 
rector of the Diamond Ordnance Fuze 
Laboratori Washington, 1D. the guest 
speaker 
Mr. Hinn Vas appowted director in 
ptember 1953 when the Ordnance re 
I ctivit ! transterred to the 
rt nt t letense trom the National 
irca st da s. Betore the transter 
Mr. Hinman was associate director of the 
ireau of Standards having previously 
erved as chef of its Ordnance Develop 
ment Divisior 
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He 


a radio 


joined 
engineer 


active in the development of aircraft 


the radiosonde and 


1940 Mr 


engaged in research and 


navigational aids, 


automatic weather stations. In 
Hinman became 
development of proximity fuzes 

He 
lems of transition of military items from 


and deve 


addressed the meeting on the prol 


research lopment to the produ 


tion line 


contest 


recent 
Corps \s 
the 


MARINES.—In a prize 
l Marine 


ournal 


essay the 


sociation and _ its 
Corps Ga 

prizes totaling $1,000 were won by 
Col John J W ack qi me ye M.( 
of OrpNnance will be interested to know 
Head of the 
Marine 


is 
arte 
(sroup | and “best essay” 
Lieut 


Readers 


\ssistant 
(G-4) at 


that the winner is 


Ordnance Branch Corps 
Headquarters 

The 
Mortars and 
asks the 


question 


essay is entitled “Ot 


WW ack 


forward-looking 


prize-winning 
Men.” In 
pertinent 


\re we 


sentimental 


it Colonel 
and 
onto 


hanging our 


mortars 1to1 reasons Kc 

splendid work of 
World War II 
that tracking 
He calls 
the field 


and consequent 


knowledging oul 


mortarmen in and Korea 


he demonstrates radar will 


soon make mortar fire obsolete 


lor a complete reappraisal ot 


mortar’s place in wartare 


readjustment classification, placement 


and numbers 


ORDNANCE congratulates the 


its aliveness te the ever-changing 


“eee? 
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Present at the Florida Post meeting were, left to right: 
Lewis, Louis Polk, Brig. Gen. E. P. Mechling, Joseph Weil, Brig. Gen. F. C 


March-April 1954 


The Florida Post Holds Its Annual 


Meeting at Eglin Air Force Base 


Air 


annual 


The annual meeting 
Post 
Fla., 


the 


was held at Eglin 


ointly with the 
Standards an 


A.OLA 


mecting at 


Dimensional 
ogy Division of the 

The Post 
mar Club on 1 


attended by 


inner 
hursday, January 
jorty member 

| turnout 
Mecl 
\rma 


are nial 


and a 
in. E. P 
\ir 
able 


echnical Divisions 


of Post members. Brig. ‘ 


ling, commander of the Fores 


ment Center, was the and 
toastmaster 

Weil, dean of 
Engineering and director of 


the | 


guest of 


Joseph the College ol 
Re scar©re h 


blorida 


principal 


the 
Laboratory at niversity of 


was the honor and 


speaker 


applic ations 


He noted the many useful peace 
had 
the 


tine that been derived 


under wal 


that 


irom research impetus ol 


but pointed out war should not b 


necessary to speed up research. The pres 


ent need, he said, is to encourage more 


cnegmmeecring mm 
the backbone 


as well as in 


young men to undertake 


college since engineers are 


ot advancement in research 
dustry 
Preceding the guest speaker, General 
Mechling 
L.0O.A 
guests at the table 
F.C. Sibert, U.S.A. (Ret 
Dale Harris, chief, Naval Air 


ng, Fla Col. G. H 


who represents the Post on the 


Council, introduced the following 
(sen 


\dm 


Tram 


speakers Brig 
Rear 
Basi 


Pensacola Snyder, 


——— , 
wee meet 
a 


WU. oe. 
Rear Adm 


Sibert, Col 


Dale Harris, Capt 


(; 


Col. J. B 
\ir Fore 


Post pre 


Eglin 
new 
Dickson, retiring 
Burton ©. Lew 
Wreht, A.O.A 
Polk 


lechnical 


Louis are 


V.OLA 


miuttees 


vice] 


Divisions and Com 
hairmat of the 
Metrology 


elected 


and ¢ Dimensional 


Standards and Divisiot 
Phe 


presidents 


Post 


iptamn 


newly and retiring 


welcomed the guests, ¢ 
delivered a 


Mr 


and of 


ricl message irom 


Polk 
the Pex 


Wright 
ind outlined tl 


L.OLA 


Committees ut 


he adquat ters 


aims of the hic: 


Divisions and uler his di 
rection 


Vhe 


and 


following day was devoted to re ad 


ng discussion of technical papers in 


the torenoon and a our oft \rmament 


ind a demonstration ol 


cratt 


Center activitie 


some of the latest a armament m 


the afternoon 
stayed over 


mt off 


\bout twenty-tive members 


Saturday to fish from a charter be 

the islands and reported a great catch ol 
apper 

Diva 


jomt Post and Technical 


g proved to be a very successful 


vent. It is recommended tl 
Orch nice \s 


presidents and Division chairmen con 


\merican sociation 


ider 


such an affair im future plans 


Burton O 
Dickson 


5. M. P 
H. Snyder 


Wright, Brig. Gen 
and Lieut. Col. R. I 
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Birmingham Post Hears General Vincent 
at Its Twenty-Fourth Annual Meeting 


meeting of 
held on De 
Brook 


members and 


The twenty-fourth annual 
Post 
cember 10, 1953, at the Mountain 
Club 
guests gathered to discuss industrial pre 


the Birmingham was 


Country where 250 


new members, and wel 
Thomas K 


commanding general of Redstone Arsenal, 


paredne $s, meet 


come Brig. Gen Vincent, 
the guest of honor 

In the afternoon a large group from the 
Post 


155-mm. shell production line through the 


visited the Englander Company's 


courtesy of the company plant manager, 


R, | 


) 
Prior 


Bishop 
meeting the board 
Post fi- 


nances and receive reports from chairmen 


to the dinner 
of directors met to review the 
of the nominating and membership com 
mittees. A special award was proferred 
Parker, for his 


loyal and devoted work on behalf of the 


the secretary, Col. R. E 


Post 

The dinner meeting was opened by elec- 
\. V. Wiebel as president; War- 
ren Whitney as vice-president; and a new 


tion ot 


roster of directors, as shown in the 
A.O.A,. Directory for 1954 
Mr. Wiebel as toastmastet 
the guests at the speakers’ table who in 
cluded Brig. Gen. H, N 
of the Guided Missile Laboratories, Red- 
Arsenal; Col. H. G 
Birmingham Ordnance Dis- 
Leo A. Codd, executive 
\.0.A. Colonel Codd 


greeted the members on behalf of the na 


introduced 
loftoy, director 
stone Lang, deputy 
chief of the 


trict; and Col 
vice-president of the 


tional officers of the Association and spoke 
briefly on the aims and purposes of the 


organization 


ania 


The climax of the meeting was an 1l 


luminating talk on guided missiles and 


roc ke ts 
although the 


ted that 


by General Vincent. He 


scientists at Redstone may 


probe the problems of space travel as an 


avocation, they work long hours at the 


arsenal on developing better rockets for 
immediate military application 

He pointed to the 
that 
extreme reliability 


thousands of parts 


must be made accurately and with 


as the big job for in- 
dustry after Redstone has completed de 
velopment. He told the meeting that mem- 
bers of the A.O.A 


this business along with Redstone 


“are a vital force in 
Arsenal 


and your Government.” 


e AT SYRACUSE.—Th« 
tral New York 


Post met on December 


Syracuse-Cen- 


Chapter of the Empire 
16, 1953, with over 
members elect 


one hundred present to 


new officers and hear Lieut. Col. Charles 
W. Luke, professor of chemical engineer 
ing, Syracuse University, discuss the prin- 
ciples ot shaped charges 


Robert I. Hicks and Paul I 


tensen were reélected president and first 


Chris- 


vice-chairman, respectively, and Richard 


W Noyes, or 


as second vice-chairman 


Oneida, Ltd., was chosen 
Gwyn Thomas 


will continue as secretary-treasurer 


e AT PHILADELPHIA.—The Philadel 
phia Post held a luncheon meeting of the 
January 20th at the 
A. W 


Post president, presided over the meeting 


board of directors on 
Union League Club. Col Gilmer, 


which was attended by all but a few 


members of the board and by Col. Leo A 


Codd, national executive vice-president of 
the A.O.A., and Capt. J. M. P. Wright, 
staff consultant from A.O.A. headquarters 
in Waslhungtor 

Plans were discussed for a meeting in 
February at the new Philadelphia Inter 
\irport where it is expected that 
Piasecki 


After the demonstration the 


national 
a demonstration of helicopters 
will be given 


members will gather in the Airport Res 
taurant tor dinnet 
matter tor con 


An equally important 


sideration was how to increase member- 
ship. It was proposed that the members of 
the Post 
bers and that as far as practicable the task 


concentrate On company mem 


of interviewing prospects be divided iz 


dustrywise. In the discussion a strong 


point was made by Mr. Meinel, president 
of Heintz Manufacturing Company, who 
stated 
dustralists 


A.OLA 


from their close association with the 


that he thought all patriotic in 


should be happy to join the 


as they would be better prepared 
sery 
ices to mobilize their production for mili 


tary use in time Of wat 


e AT LOS ANGELES.—A group of 300 


members of the Los Angeles Post Was 


fortunate to go out for sea maneuvers 
aboard the U.S.S 


28th 


BREMERTON on January 
Navy's 


Pacitic 


The BREMERTON is one of the 
heavy attached to the 
Fleet. Arrangements were made through 
the kind offices of Rear Adm. G. ( 
llth Naval 


men embarked 


cruisers 


Dyer, 
commandant of the District 
The lucky 300 


Jeach and spent a full day at sea 


irom 
Long 
off San Clemente Island where they wit 
nessed drills in the turrets and antiaircraft 
batteries. They 
look at the 


the daily life at sea and an opportunity to 


were given a firsthand 


operations of a warship and 


Attending the Birmingham Post meeting were, left to right: A. V. Wiebel, Post president; Col. H. G. Lang, deputy chief, Birming- 
ham Ordnance District; Brig. Gen. T. K. Vincent, commanding Redstone Arsenal; and Brig. Gen. H. N. Toftoy, research director. 
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Gen. Matthew B. Ridgway, left, above, accompanied by Dr. John C. Adams, inspects 
the R.O.T.C. honor guard during his visit to Hofstra College, Hempstead, N. Y. 


observe why accuracy and ruggedness are 


required in manufacturing 
the Navy 

e AT HEMPSTEAD.—The Ordnance 
R.O.T.C. Unit at Hofstra College, Hemp 
stead, LI. N.Y furnished the 
guard for Matthew B 
Chief of Staff of the 


honor 
Gen Ridgway, 
Army, when he ar 
rived to receive an honorary degree. He 


| 


praised the guard by announcing that it 


“Holds its own against any other honor 
guard!” 

rhe convocation for conferring the de 
gree of doctor of laws upon General Ridg 
and 


that 


way was attended by all the Army 


\ir Force commanding generals in 


area and many civilian dignitaries who 


heard the Chief of Staff deliver an inspir 
Hof 


Ordnance 


ing and thought-provoking address 
stra College has the 
R.O.T Unit in the 
program of the 
with the New 


local chapter ot the 


largest 
college training 
Army and is consulting 
Post on 


A.O.A 


‘ ' 
} ork lorming a 


e COL. JAMES L. HATCHER, an au 
thority on small arms and small-arms am 
Ordnance 


munition and an ofhcer of the 


Department of the Army for more than 
thirty years, ied at irham, N. C., on 
January 5, 1954 


Julian 


authority in 


He was the brother of Maj. Gen 
Hatche r, also an ordnance 
the field of small arms and preset tly tech- 


Rifle As 


charter 


nical adviser to the National 
became 


Ordnance As 


sociation. Both brothers 


members of the Americar 
sociation 

was educated at the 
and 
appointed second lieutenant ‘n the 

Artillery in 1916. He 
tinction in the First 


Colonel Hatcher 


Virginia Polytechnic Institute was 
( oast 
served with dis 
World War as a 
major in the 65th Artillery in France 
\fter his 


transferred to the Ordnance 


return from that war he was 
Department 
military 


where the remainder of his Ser 


ice was given in addition to his special 
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material for 


duties in connection with small arms and 
small-arms ammunition 


He served at armories, arsenals, and 


Ordnance districts where his talents and 


abilities were great assets mm solving ord 


nance problems of the times 
FREDERICK A. MAXFIELD, 

Naval 
developers of the 


Washington, D. C., on 


e DR. 


prominent ordnance scientist and 


one of the acoustical 
torpedo, died in 


November 6 


\ native of 


1953 
Milwaukee, Dr. Maxfield 


received his bachelor and doctor of phi 


losophy degrees from the University ot 


W isconsin 


physics 


He specialized in mathematics, 
and electrical engineering. From 
1929 to 1934 he Westing 
house returning to 
the university in 1934 as a professor. He 
taught there until 1941 
With the outbreak of 
Dr. Maxtield 
Laboratory. One of his 


took Pearl 


degaussing materials 


worked with the 


Research Laboratory 


World War II, 
oined the Naval Ordnance 


early jobs there 


him to Harbor to work on 


whicl protected 
ships against magnetic mines 
The Navy 
him to 


Later he 


Bureau of Ordnance in 1943 


] 


assigned work on the acoustical 


torpedo was the chief civilian 


scientist in the underwater ordnance sec 


tion of the Bureau. He received the Dis 


tinguished Service Award for 
vork 


In 1952 Dr. Max 


Bureau to ¢ 118 Given 


eld left tl 
Mar 
turing Company Research Laborator 


Washinetor 14 


e COL. RICHARD PF. POHLE, of East 
Andover, N.H., died there on Dee 


*%). 1953. He w 


ember 
as 3 t ile met 
of the American 
1 served i 
of the Army 
W orld \\ 
Born it 
heer a 
twenty 
tenant oO 


War, ben 


Ordnance Reserve. During the 


World Was ¢ 


service in the preparation ot 


Rock 


in the 
Second endered valuable 
base shop 
Island \r 

rently he 


hi 


data information at the 


S¢ nal, Rox k 


was assigned s 

professional 

perience adde 

his patriot 
Colonel Pohl 

distinction 

some of the lead 

associate editor 

chinist and collabora 

of a book on mechat 


As a 


1 
KNOWN 


tribute to his memory 


as the Richard Vohle Fund 
ing established for landscaping ar 
proving the area im front of the 
Andover. The 


named in his honor 


buildings in Fast 


vill be 


e LIEUT. 
charter life 


COL. 


member of the 


FRANK SHORT, a 
American Ord 
officer of dis 


First 


nance Association and an 
ordnance service im the 
World Wars, died suddenly 
on December 17, 1953, at Middletown, 


tinguished 


ind Second 


( onn 
Army 
Department, he served in Ord 
World Wars I and II in 
assignments of high technical importance 

lle is 


the camera obscura me 


Distinguished as an officer of the 


(Ordnance 


nance during 


credited with having originated 


ting the 


trajectory of bom und i so reported 


to have obtained in 1917 the first patent 


issued in connection with the polarization 
of light. He \merican 


otheers to obtain specimens of the Ger 


was one of the first 


study in this country 
World War 
in 1890. 


man V-2 rocket for 
] 


tollowing the Second 


Born in Cleveland, Ohio Colo 


nel Short was educated in British, Swi 


j 


ind German schools and was graduated 
from Cornell University 
with the Raymond 


Middletown 


elected to honor 


He was associated 


Engineering Company of 
Conn. Last year he wa 


iry life membership in the Association 


e CHARLES OWEN BURGESS 


itionally known meta 


miter 
lurgist and techni 
cal director of the Gray Iron Founder 
Society, died ; his Oo in Cleveland 
January 13 

Born at le | N. ¥ in 190 
Mr. Burgess 


University n > wit the 


graduated from Lehigl 
| 


dacgre¢ 


o7en 
held and was 
technical artic]! 


and stee 





} ficers 
anance Engineeriné of 
To: °F 


F G Ss ‘ } ‘ : 


ation to Geariné 


Subject: sol 


For more than 50 years our en- 
gineer-specialists have success- 
fully met and solved problems 


[ 1! POV re 


in the design and application of 


t 


high precision gears. 


uy 


’ 


This invaluable experience is 
available to you, either on a con- 
sultation basis when you need 
an ‘engineering assist’ — or, in 
the form of Fellows equipment 
best suited to your needs of cut- 
ting, finishing and testing gears 
for all branches of the service. 


If currently faced with a gear- 
ing problem, a call or letter will 
bring a Representative. No ob- 
ligation, of course. 


THE FELLOWS GEAR SHAPER COMPANY 


Head Office & Export Dept.: 78 River St., Springfield, Vermont. 
Branch Offices: 319 Fisher Bidg., Detroit 2 e 5835 West North 
Avenue, Chicago 39 e 2206 Empire State Bidg., New York 1. 








MATERIALS PROGRESS 


George S. Brady 





N astonishing number of companies are now producing all 


L[Atypes of small boats from glass-fiber-reénforced plastics. The 


boats range from rowboats and light outhoard-motor craft to 


ketches, 


36 feet long 


fast sailboats, fishing boats, and motor cruisers up to 
America ( March Products 


the 


Celanese Corporation of 


Division) calls reénforced plastics “the modern material 


key to economical, low-upkeep small craft.” 
Polyester resins are the materials generally employed for such 


reenforced plastics, but a problem in the production of large 


plastic structures such as boats, truck bodies, tanks, and larg 


appliance housings was that it was not possible to apply the 


heavy normally used for 

This 
Du Por 
his material is a methacrylic acid with 


mate bond 


pressures small parts 
olved in several ways. The 


\ olan 


chromic chloride as a 


problem has recently beet 


t method is by treatment of the glass fiber with 


in the molecule. In forming adhesion to the glas 


reactive resonate bond eaks down, losing the 


rine and chemically attaching the ! o the silicon of the 


fiber thus treated cat built up a polyester 


large structures with only very low pressures. Another 
t that has made possi 
neth is 
yplied as liquids to 1 
dow 


uniformly, ; | not drip or dran 


Minisub, a 2-mar 


woration, has the hull molded of a 2 


submarine developed by the Aero 


ral Cor; ounce layer 


rlass mat between two single layers of glass clot impreg 


nated with polyester resin. The top canopies for visibility ar 


made of transparent acrylic resin. The submarine, 12'. feet long 


only 155 


7%: 
4.2 


pounds, vith a one-horsepower motor to give a 


miles an hour. Auxiliary foot pedals are provided 


d of 6.3 m.p.l 


R' COGNIZING the increasing us¢ 
plastics for larger products, Bigel 


pany, Ine., is 


of glass-fiber-reenforced 
yw Sanford ( arpet Com 

. ; } ? a 
producing glass-fiber mat in weights from 2 to } 
ounces in widths up to 144 inches. The company’s new Rovmat is 
a high-tensile unidirectional mat with strands running in a longi 


Fab 
hich a blend of chopped 


tudinal direction on a base of a chopped-strand carrier mat 
mat has a base of woven glass fabric to wv 
glass fiber roving ts mechanically attached 

Molded locker 


\rmy Quartermaster, weigh only 22 pounds complet 


the 


with tray 


\qua-Glas plastic trunks, developed by 


and hardware, compared with 44 pounds for older style locket 
trunks of vulcanized-fiber-faced plywood reénforced with metal 
corners. They also cost less 


Phe 


20 per cent chopped-glass fibers bonded with about 42 per cent 


\qua-Glas is a mixture of 80 per cent cellulose fibers and 


of polyester resin. Flexural strength of the material is 31,600 


p.s.i., Che thickness used is about 


0.065-inch 


and the specific gravity is 1.45 
Color is inherent, and no finishing is needed 
and bonded 
new era in building constructior 
Westchester County, N. Y., 


spans of laminated wood bowstring trusses 


Laminated wood, impregnated with plastics, is 


Thre c 
airport have 250- 
Navy 


laminated wood structural 


also making a new 


hangars at the 


foot mune 


sweepers are also being made with 


members, with preservatives incorporated in the plasticized 


wood 
of the new laminated woods in 


\ good example of the ust 


general construction is the new Lynnwood Junior High School 
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By any yardstick — 
Transmission Life up 100% 


By any yardstick — miles, hours, ton- 


miles —truck transmissions last twice 
as long for Western Contracting Cor- 
poration since switching from direct- 
drive trucks to units equipped with 
Allison ToroMATic Drives. 

And “Rip” Collins, Project Manager, 
gives his TorQMAtICc Converter-Trans- 
mission teams a major share of the 
credit for his perfect safety record in 
1952: No time lost due to accidents in 
740,000 man-hours worked. 

Western’s fleet of 30 Model 1ILLD 
Euclids works 20 hours a day, 6 days 
a week. Making 700-900 trips per shift 
on a 3-mile round-trip run, these 
“Eucs” have hauled 6'4-million yards 
of earth in six months’ time. They 


nine eH 


CENTRAL 
MOORS 


FIRST MATCHED UNITS 


climb 20° 

their backs. 
The Toromati 
harmful shock loads, protects drive 


grades with 50 tons on 
Converter absorbs 


lines, transmissions, differentials and 
other truck components. With no 
clutch pedal to push and only 3 for- 
ward speeds—instead of the usual 7 or 
10—drivers quick-shift at full throttle 
and keep their eyes on the road, not 
on the gearshift. 
If you are in the earthmoving business, 
do it better and at less cost with Allison 
Torgmatic Drives in your units. Ask 
your equipment dealer, manufacturer 
or write: 

Allison Division of General Motors 

Box 894W, Indianapolis 6, Indiana 


ALLISON 
TORQMATIC DRIVES 


Unbeatable Team for Maximum 
Operating Economy 


@Quick-Shifts at full throttle with finger- 
tip hydraulic control 

@ Holds power to load at al! times — no 
clutch pedal to push—no gearshift guess 

@ Reduces maintenance costs by absorb 
ing shock — eliminates engine lugging 
prolongs equipment life 

a Only torque converter-transmission team 
designed to work as a unit and built by 


one manufacturer 


@ Cuts driver training costs 





TORQMATIC DRIVES 


BUILT BY ONE MANUFACTURER 
COMPACT, EFFICIENT HYDRAULIC DRIVES FOR CRANES # TRUCKS © TRACTORS « SCRAPERS * SHOVELS # DRILLING RIGS 
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Materials Progress General American Transportation Company is injection-mold- 

Pee a gn ee ing the large globes for the new General Electric street lamps 

in Seattle. It has an entire wood frame with 53-foot beams and which contain four 6-foot fluorescent tubes. The globes are 

92-foot arches of laminated structural wood molded in two sections of Rohm & Haas’ Plexiglas acrylic 
But the new Army portable Quonset-shaped maintenance shel resin. The material is tough and will not break like glass when 

ter has the framework made of magnesium alloy. The shelter 1s hit with a stone 

66 feet long and 21 feet wide. It weighs only 2,090 pounds, and \bout 110,000 square feet of corrugated methyl methacrylate 


1 


can be carried complete in five packages 4 by 10 feet by 15 I been installed in the ceiling of the Douglas Aircraft engi- 
inche including the canvas casing. The magnesium arches are 1 ing dey ment to give diftused wall-to-wall lighting over 
hinged and, when expanded for erection, are positioned on 4 large at vithout spot brightness at lamp areas. Until re- 
foot centers by jackscrew purlin ently t ost of acrylate sheets was prohibitive for such in 

stallations, but the material, as now produced by the F. W. 


rope welts sewed to the canvas and threaded through open 45-inch corrugated die 


pw fabric casing is permanently attached to the frame by Wakefield Brass Company, is extruded continuously through a 


ings on the under side of each arch, keeping the fabric taut and lo meet the need of the developing cross-country movement 
developing the ultimate strength of the canvas. It will withstand of highway trailers on railway flatcars, the new Traileramp of 
an 80-mile-an-hour wind with a good safety factor the Magnesium Company of America is made of welded mag- 
The new Air-Push motor of Sprague Devices, Inc., for op nesium. It is 45 feet long and 9 feet wide but flaring to 12 feet 
erating the windshield wipers on heavy trucks, is made entirely at ground ievel to permit easy turning of trucks. It weighs 
of nylon except the screws and the stainless-steel shaft. Weight 4,800 pounds but rides on rubber-tired wheels and can be posi- 
is only 10 ounces. It operates at air pressures from 5 to 120 tioned by two men 
pounds per square inch \ new seating and upholstery fabric that has a woollike ap 
pearance and feel and still retains the 
nonstaining, mildew-proof, and fire-re- 
sistant qualities of synthetic fibers, is the 


~ GIANT PRESSES Spun Boltaflex of Bolta Product Sales, 


Inc., which is woven from a combina- 

and tiny tubes... tion of yarn spun from Dow Chemical’s 

Saran (polyvinylidene chloride) and Sa- 

all a part of Kaman ran monofilament. The fabric comes in 
seven different colors 


The production of Kaman helicopters A new magnet material which has high 


requires large plant facilities, an impressive 
inventory of machine tools and equipment 
. and men. From technical men devoted to 
the research, design and development of 
aerodynamic, mechanical, electronic, and 
electro-mechanical devices and systems 

to production craftsmen skilled in the art of 
metal working. All are part of Kaman, 
and each helps explain the universal 
acceptance of Kaman Performance. 
Booklet on request. 


coercive force (1,600 oersteds), and is 
made without the use of strategic metals, 
is being produced by the Indiana Steel 
Products Company under the name of 
Indox. It is made of iron oxide and 


barium carbonate, is lighter than metal, 





and is a nonconductor. A similar magnet 
material of the Ferroxcube Corporation 
of America, called Magnadur, is made 
with iron oxide and barium. Besides its 
high coercive force, it*has high resistance 


to demagnetization 


N° scarce strategic asbestos is used in 
the new Kool-Suit garments made by 
Fyrepel Products, Inc., for the protection 
of industrial workers operating in high 
temperature areas and for fire-control 
crews on naval ships. The garments are 
made of Fiberglas insulating mat faced 
on the outside with a reflecting alumi 
nized glass cloth and on the inside with 
denim or flannel, the whole compressed 
to an average thickness of 34-inch 
The heat-stopping value is about 500 
per cent greater than that of older types 
of heat-resistant garments, and the total 
weight of helmet, garment, and boots 1s 
only 26 pounds, or about one-fifth the 
weight of conventional protective gar 
ments. The helmet is connected to an air 
pack or an air supply line 
Noise and clatter of press operations 
y | has been reduced 50 per cent in the press 


“a _ 4 room of John Volkert Metal Stampings, 





Inc., by hanging baffles vertically from the 
THE KAMAN AIRCRAFT CORPORATION + BLOOMFIELD, CONN, oui). ti battles are fiber glass boards 


ae ode 24 by 48 inches and one inch thick. A 
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“RETIRED OFFICERS— 


Sndbiigt Cite 


ee 

WN matter how intelligent or industrious 
a man is, there is positive limitation on the 
amount of money he can earn in the service 
of his country. To those men who, through 
their own choice, renounce the chance of 
securing great material wealth and who con- 
secrate themselves to the service of their coun- 
try, we owe the assurance of a decent and 
comfortable standard of living not only 
through their period of active service but in 
the years of their earned retirement, % 


Secretary of the Navy 
ROBERT B. ANDERSON 


Here is a practical means of assuring a further productive To retired officers and pros- 
life for retired service personnel : Assist in the transfer of their skills pective employers: The Retired 


to private industry. Officers Association maintains an 


EMPLOYMENT CLEARING HOUSE 


From every standpoint, this program makes sense: greater 
° for your mutual benefit. Write to 


income and self-respect for the individual . . . added brainpower 
The Retired Officer, 1616 Eye St., 


for industry. 
N. W., Washington 6, D. C. 


So many companies have come to appreciate the technical 
background and executive ability of retired officers. The trend 
deserves encouragement by every industrial organization . . . that 


this potential may be fully utilized. > 
BUSINESS 


GOVERNMENT 
PRESIDENT 








c 
Ount®: 


The Gray Manufacturing Company, Hartford 1, Connecticut 
Makers of Audograph and PhonAudograph Electronic Soundwriters 


AND GRAY RESEARCH AND DEVELOPMENT CO.. INC., Specialists in Video, Audio, Sub-Audio Electronic Mechanisms 
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Make any parts 
like these... 


Jacks 

Gun Barrel Drills 
Axle Housings 
Propeller Shafts 
Bobbins 

Push Rods 
Rocker-Arm Shofts 
Hollow Spindles 
Shock-Absorber Casings 
Spring Bushings 
lroner Rolls 

Tie Rods 

Drill Collars 
Torque Tubes 
Spool Holders 
Golf Shafts 
Transmission Parts 
Spindle Cops 


Piston Pins 

Pump Cylinders 

Axles (front and rear) 

Bearing (Races) 

Airbrake Parts 

Drag Links 

Table Rollers 

Exhaust Lines 

Drill Shanks 

Frame Spacers 

Grease Guns 

Armature Bodies 

Hydraulic Brake Lines 

Filler Tubes 

Hydraulic Hoist 
Cylinders 

Ignition Wire Tubes 

Radio Ports 

Bushings 








bile, 


ened at: Med coat 


with SHELBY SEAMLESS STEEL TUBING 


ecause Shelby Seamless comes to you with the basic shape and 
hole already made you can eliminate or greatly reduce many 
time and labor-consuming operations connected with boring and 
machining. You also save the wear and tear on expensive tools, as 
well as the needless waste of steel 
Another important advantage in using Shelby Seamless Tubing 
is that its excellent machining characteristics and uniformity speed 
up production and improve the quality of your output. You can 


ture ut parts by the m ons and ti ast part will be as metal- 
lurs (ae ina dimenstona qe j 

Shelby Seamless Steel Tubing is available in a complete range of 
different finishes and_ steel 


Our engineers will be glad to submit recommendations 


iraie as the first part produced 


sizes, im wall thicknesses; Various 
analyses 


based on a study of your particular requirements 


All Shelby Seamless Tubing is pierced from solid billets 
of uniform steel. This is the one manufacturing method 
that assures absolute uniform wall strength. 


NATIONAL TUBE DIVISION 
UNITED STATES STEEL CORPORATION, PITTSBURGH, PA. 
(Tubing Speciolties) 
COLUMBIA. GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


U’S*S SHELBY SEAMLESS 
MECHANICAL TUBING 


UNITES STATES STEEL 


Materials Progress 


thin plastic film covers the fibrous board to act as a diaphragm 


to transmit the sound waves into the air pockets of the fiber mat 


and to make it easy to keep the baffles clear 


The new Tiny-Mite transformers for guided missiles, transis 


tor audio, and electronic uses where extreme compactness 1s 


needed, measure only by 7/16-inch, with electrical charac 


teristics to suit the application. They have nickel-alloy laminated 
cores with molded nylon bobbins on which the fine insulated wire 


is wound, and the whole is coated with a synthetic resin imsu- 


iw Varn 


he success of the all-plastic oil pipeline from the Williston 


field Montana may mark the beginning of a new era in pipe- 


line construction, always a big consumer of metals. The 3-inch 


pipe is of cellulo acetate butyrate, and a 20-foot section weighs 


13 pounds compared with 153 pounds for a similar section 


ALLATION costs were on! 


pipe. Pumping costs are much low vecause the 


coetl 


cient of friction in the plastic pipe ts lower. and there 1s no par 


affin clogging. Maintenance costs are lower because no painting 


is necessary, no scraping of paraffin, and no sulphur corrosion 


Phe Signal Corps would not be defeated by those who said 


“it can’t be done,” and battery-grade manganese dioxide may 


soon be removed entirely from the list of scarce strategic ma 


terials. Western Electrochemical Company, whose officials give 


credit to the initiative of the Signal Corps, is now producing 10 


tons a day of uniformly pure, high-grade battery manganese 


from low-grade local ores, with good prospects that all battery 
requirements can soon be met with domestic production 

natural battery is produced only in 
Gold Coast, most of the 
ported from the latter 


of all metals that are 


High-grade manganese 


Montana and the ore having been im- 


place. Battery manganese must be free 
electronegative to zinc, and it must have 
the peculiar gamma crystal structure that permits release of the 
oxygen for depolarizing the dry cell 

Western's new 


to monoxide, then leach out the heavy metals with 


method is to roast the crushed ore to convert 
the oxide 
sulphuric acid and precipitate with barium sulphide, aerate to 
oxidize the iron and sulphur, and finally electrolyze the solution 
to obtain a high-purity manganese oxide on the anode 

\nother 


during World War II was carnauba wax from Brazil, as there 


imported material that caused worry about supply 
was then no good substitute for this hard, glossy, high-melting 


wax for making carbon paper, polishes, and coatings. But a 
Candelilla Industrializada, S. A., is 
a wax comparable to carnauba by deresinating the 


called 


Fahrenheit, and an 


Mexican company, now 


producing 
more new Durango 


plentiful candelilla wax. The wax, 


wax, has a melting point of 168 degrees 
iodine number of 9 
Stull 


carnauba wax is sugar-cane wax, developed by 


scarce and expensive 


another good replacement for the { 
Department of 
in commercial production in 


Wax three 


wax can be obtained per ton of sugar Cane, as a 


Agriculture technicians and now 


Louisanna by the Sugar Cane Enterprise. Since 
pounds of the 
by-product easily recovered in the filter presses, unlimited quan 
tities may also be Cuba 


wax of the Warwick Wax 


obtained from near-by The new Dupli 


cane Company 1s sugar-cane wax 


for carbon paper, and the new Technicane wax is a grade for 
polishes 

making efforts to get 
nickel and other 


vy the Jabsco Pump Com 


Chemical equipment manufacturers ar 


away from the use of alloy parts that require 


scarce strategic metals. A pump mad 
example. The 
and the 


Hastelloy, depending on 


pany for handling corrosive chemicals is at pump 


has a plastic housing, a Neoprene impeller, shaft may 


be of Pyrex glass, stainless steel, o1 


the required corrosive service 
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“Packaged” Air Conditioner 
Easily installed. Cools, dehumidi- 
fies, filters, circulates, ventilates. 
Six water-cooled models, 2 to 15 
H.P., and three new air-cooled 
models, which operate without 
water, require no plumbing, in 
2, 3 and 5 H.P. 


Chrysler 





Room Air Conditioner 
Fits in window. Cools, filters and circulates 
outside air. Ideal for offices, hospital con- 
volescent rooms, workshops and other small 


areas. New model now available for use in DEFENSE 


casement type windows. 


Airtemp has won recognition as an outstanding factor in the national 


defense effort. By waging war against enemies of production, precision and perish- 
ables: uncontrolled dust, humidity and temperatures—Chrysler Airtemp is making 


a major 


contribution to the armament program. On all fronts—at home and 


abroad—in assignments that cover every application of temperature and humidity 
control, Chrysler Airtemp is serving with distinction. A complete range of prod- 
ucts enables Chrysler Airtemp to provide the answer to production problems 


involving 


Choysler Airlemp 


HEATING ° AIR CONDITIONING For large installations. This unit forms the heart of many oir 


conditioning, cold storage and other temperature and humidity 


for HOMES, BUSINESS, INDUSTRY control systems. 
Airtemp Division, Chrysler Corporation, Dayton 1, Ohio 
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control of indoor atmospheric conditions, 


Machine Too! Coolant Cooler 
Keeps coolants in automatic machine 
tools at a constant temperature. Helps 
provide greater precision, higher pro- 
duction. Reduces friction heat. 


Central Station Unit 





alias 
OF MASS PRODUCTION 
METALWORKING MACHINERY 


by Waterbury Farrel 


COLD PROCESS BOLT & NUT MACHINERY 
—Headers (all types) @ Rivet Machinery 
Trimmers © Thread Rolling Machines 
Slotters © Nut Formers and Toppers, etc. 


POWER PRESSES —Crank, Cam and 
Toggle; also Rack and Pinion Presses 
@ Eyelet Machines © Multiple Plunger 
Presses @ Horizontal and Hydraulic 
Presses, etc. 


MILL MACHINERY — Rolling Mills: Strip, 
Rod, Tube, Wire Flattening, (For Ferrous 
and Non Ferrous Metals) @ Also Slitters 
® Straighteners © Cut-off Saws ® Coiiers 
®@ Winders, etc. 


» 


WIRE MILL EQUIPMENT — Continuous 
Wire Drawing Machines (Upright Cone 
and Tandem) © Wire Flattening Mills 
® Chain Draw Benches © Pointers ©® 
Swagers ©@ Bull Blocks © String-up 
Machines @ Spoolers, etc. 


q 


SPECIAL MACHINERY — Sendzimir Mills 
®@ Small Arm Ammunition Machines ® 
Thread Rolling Machines For Shells @ 
Collapsible Tube Machines ©@ Coining 
Mills, etc. 


HERE'S A SAMPLE of Water- 
bury-Farrel mass production 
equipment in action. This 
complete WF automatic pro- 
duction unit combines a 40- 
ton double-acting, upright 
blanking and cupping press, 
a@ conveyor feed and four 
7-station horizontal drawing 
presses to draw 340 zinc 
shells per minute. 


WATERBURY FARREL 
FOUNDRY & MACHINE CO 


WATERBURY, CONN 


Materials Progress 

Balsa wood, imported from Ecuador, was formerly used to 
fill voids along the water line of aircraft carriers to prevent ex- 
cessive listing in case the hull was pierced. It was an expensive 
job, as the wood had to be hand fitted. Now, the space is filled 
with foamed plastic. A liquid phenolic resin is used containing 
bicarbonate of soda. An acidic catalyst reacts with the soda, 


1 


liberating carbon dioxide gas which expands the plastic into a 


light cellular structure which completely fills the space 
Useful for factory hospitals, and for isolated mining and mill 
establishments, is a new combination stretcher and cot being 


Made of 


extruded aluminum tubing and die-cast aluminum end sections 


produced by the Simmons Machine Tool Company 


and feet, it weighs only 27 pounds, is 4 inches wider than an 
ordinary litter, and has hinged feet that permit the litters to be 
stac ke las bunk beds 


A NEW Lanco sink drain and trap, of Arthur S. Lapine & 
[ Company, gets away from the time-honored old lead metal 
drain and is made entirely of polyethylene plastic. Since it is 
resistant to acids, alkalies, and many chemicals, it is especially 
suited for sinks in laboratories, plating rooms, and chemical 
plants. The design departs from the ancient hard-to-clean welded- 
pipe construction, and is made as a unit with union outlet, easily 
detached by hand for cleaning 
Pure nickel non-woven screens, which were developed for jet 
aircraft filtration, are being offered by the Pyramid Screen 
Company for any applications requiring corrosion resistance at 
high temperatures. The screens are electrolytically deposited, 
are in the form of rigid smooth sheets with greater 
stiffness than woven-wire screens and are easier to clean. Also, 
there are no edges to unravel. Openings as fine as 0.001-inch 
may be had, and the holes may be round, square, or slotted, and 


less tendency to clog 


are conically shaped to give 

lo produce a black metal sheet that will give a high thermal 
emittance value for electronic applications with a substantial 
saving in strategic nickel, Sylvania Electric Products, Inc., has 
developed Carbostrip. The base metal is an aluminum-deoxidized 
steel of 0.013 per cent maximum carbon. A 10 per cent by weight 
coating of nickel is plated on one or both sides of the steel 

It is then coated with 5 per cent by weight of nickel oxide by 
a slurry process, which is reduced in a hydrogen furnace to a 
spongy layer of nickel. This sponge is impregnated with a car 
bon slurry to form the black carbonized surface rhe strip can 

ad in widths to 7 inches 

The new Indox 1 magnet material of the Indiana Steel Prod 
ucts Company presents the possibility of obtaining permanent 
magnets for electronic and electrical applications without the 
use of scarce strategic nickel and cobalt. The material is not an 
ceramic. It is made by molding barium carbonate and 


ferric oxide under high pressure and sintering in a furnace at 


alloy but ; 


high temperature 


Che resulting material has the chemical formula BaO (Fe.Os, 


with a hexagonal crystal structure that has only one easy direc 
tion of magnetization parallel to the crystal axis, whereas such 
metals as iron, with a cubic crystal structure, have three easy 
directions of magnetization. It does not have to be magnetize 


has an advantage in 


in place like the cobalt magnets. It also 


light weight, with a specific gravity of 4.5, compared with about 
7.17 for a cobalt magnet 

The coercive force of Indox 1,600 oersteds, while a high 
grade cobalt magnet alloy with as much as 24 per cent cobalt 
and 18 per cent nickel has a coercive force of only 1,300 oersteds 
Magnets can thus be made shorter to fit into confined spaces 
such as are often encountered electronic devices 

While metal-alloy magnets are electrical conductors, the ele« 
trical resistivity of the ceramic is so high that it may be con- 


ldv current losses low 
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sidered as a nonconductor, making e 


















































Employment has gone from bad to ‘wuster’ 
Today, Ordnance knows that REO horsepower 


Hauls everything better at more miles per hour. 














REO MOTORS, INC. * Lansing 20, Michigan 
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GOVERNMENT 
FINISH SPECIFICATIONS 


and the Parker Products 
which meet them 


This list contains specifications most frequently 
called for, and some of the Parker Products which 
meet them. There are Parker Products to meet 
almost every one of the less frequently used 
government specifications also. A letter or tele- 
phone call to Parker, Detroit, will secure specific 
information on products to meet government 
specifications not listed here 


SPECIFICATION PARKER PRODUCTS 


JAN-C-490 (Replaces AXS-1245) 
Bonderite 100, 160, 170, 180 


Parco Cleaners 341, 350, 371 
Parco Cl ners 250, 260 
Parco Cleaners 210, 220 
Parco Cleaners 100, 101, 110 
MIL-10578 (Formerly U.S.A. 3-213) 
Type | (Wash-off) Parco Cleaner 250 
Type Il (Wipe-off) Parco Cleaner 260 
MIL-C-5541 (Formerly 
AN-C-170) Bonderite 710 (chemical 
film for aluminum and its 
alloys) 
MiL-C-12968 (ORD) (Supersedes in part U.S.A 
57-0-2) 
Type A—(Formerly U.S.A. 57-0-2, Type |, Class 
A & Al)... .Parco Powder, Parco Lubrite 1 & 2 
Type B 
Class (Formerly U. S. A. 57-0-2, Type Ul, 
Parco Compound 
Parco Compound plus Endurion 
MIL-C-16232 (BuORD) 
Parco Lubrite 1 & 2 
Parco Compound 
PA-PD-191 
Goede t. ccscces Bonderite 32, 34, 100, 
160, 170, 180 
Grade Il 
Parco Cleaners 341, 350, 371 
Parco Cleaners 250, 260 
Parco Cleaners 210, 220 
Parco Cleaners 100, 101, 110 
Bonderite 32, 34, 100, 
160, 170, 180 
U.S.A. 57-0-2 [See also MIL-C-12968 (ORD)] 


Type Il 


Class A & Al Parco Lubrite 1 & 2 


Parco Powder—Parco Compound 
Bonderite 100, 160, 170 
180 


For information regarding these or other 
specifications, write 


PARKER 


RUST PROOF COMPANY 


2165 E. Milwaukee Ave., Detroit 11, Mich. 
FIRST IN THE FIELD SINCE 1915 
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NEW DEVELOPMENTS 





HOT EXTRUSION OF SHELLS 
Development of an improved hot metalworking 


fecting nificant cost reductions 1 inufacture of mortar 


artillery ammunition has been announced by Scaife Ce 


Oakmont . 1} 


sSepourtiiet ¢ 


development, a modification of the 


<trusior a lubricant, produces a 


4.2-inch shell in one 


1 quality and sig 


process using glass as 


piece from a simple billet and, it is claimed 


mmprove ificant savings m cost and mate 


tant features of the developn in the substitu 


available billet stock fe ss steel tubing. a 


al m times of emerge s well as saving of 
steel used 
MECHANICAL MULE 
Mechat Mule” is 
\ M274, a lightweight 


The Army's new lightweight weapons carrier. 


use by combat troops in forward 


four-wheel steering, which can be opet 


off the velucle, have also been Incorpo 


THE ATOMIC SUBMARINE 
The U. S NAUTILUS, 


on January 21, 1954, will be powered by the first 


submarine launched at Groton, Conn 
atonc engi 


NAUTILUS to 


speeds of more than 20 knots while submerged, this atomic engin 


ever to propel a ship. Capable of propelling the 
brings to reality the dream of useful power extracted from the 
235—that first 


reactor of this tvpe 


same material—uranium was the heart of the 


atomic bomb. Because a nuclear does not 


require oxygen for its operation—as does a combustion engine 


the vessel will be able to operate at top efhiciency for long periods 


of time while submerged. It thus will be the first true submarine 


HIGH-POW ERED TURBOJET 
| he 


aircraft engine 
he ta | 


powers tl \n 


United States now has in quanity production a turbojet 


with an official rating in the 10,000-pound 


thrust 
Pratt & W | 


Aircraft’s J-57 which 


B-52 


class gine 1s itney 


jet bomber, the Boeing 
ghters, the North Amer 
onvair F-102. The ]-57 is also 
101 and Navy aircraft. The 


other 


Force’s new heavy 
Stratofortress, and the new supersonic f 
100 Super Sabre and the ¢ 
McDonnell | 


specihc fuel consumptio than any 


ican | 


slated to power the 


} 


engine as a lower 


turbojet presently in production for the Air Force, plus a rapid 


rate of acceleration 
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Have you a fastening or clamping problem? 
IF YOU HAVE, CHANCES ARE BASSICK HAS A DEVICE TO SOLVE IT 


Catches and fasteners, for everything from 
jeep hoods to tool boxes, kits, and containers, are 
available from Bassick . . . either ‘‘standard”’, like 
the four shown, or adaptations to meet your 
special needs by Bassick development engineers 
working with you. 

For many years, Bassick has been a leading 
supplier of specialty hardware to the automotive 
and other top industries . . . in addition to being 
the world’s largest manufacturer of casters. 





Combination Latch-Hinge (z14-1020, 214-1009) 


A truly versatile fastener! Clamps on one side in 
locked position are acting as hinges, while the clamps 
on the other side are open, permitting entrance to the 
box, which can be opened from either side. Lid easily 
removed by unlocking all four fasteners. 


Wn re ee 


Back View 


Power-Pack”’ (zta-1104) Flush Type 


This behind-the-catch view Clamp Assembly 
shows why this clamp won't 
loosen even under the rough- 
est handling or vibration. 
There are 100 lbs. of tension 
compressed in these springs, 
but it is not a “knuckle 
breaker”! Ideal for operation 
in sub-zero temperatures. 


(ZLA-1098) 


These clamps are fully 
recessed to allow close 
stacking of the crates, 
boxes, etc., on which 
they're installed. Arm is 
spring-loaded to work 
easily and grip the latch 
firmly. Hole for inserting 
padlock or shipping seal. 





Heavy-Dut 
Y Y Write for Specialty 


Hood Fastener  * Hardware Catalog, show- 
ing our extensive line, or 
address your problem to 
- —_— ? THE BASSICK COM. 

Catching” vehicle PANY, Bridgeport 2, 
hoods is but one of the ; Conn. [v Canada: Belle- 


many uses fer this ville, Ont. 
type of fastener. It 
always provides a de- 
pendable and econom- 


ical “hold”, yet allows 
easy access to encased 


units. Bassick makes A DIVISION OF 
many sizes and styles. 


(C-4017) 


MAKING MORt KINDS OF CASIERS. .. MAKING CASTERS DC MORE CEO) 
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3 typical examples of 
Farrel’ DEFENSE engineering 


Mills for rolling cartridge 
brass, as well as copper, 
aluminum and other 
metals used in muni- 
tions and other defense 


supplies. 


Molds for the 
centrifugal 
casting of gun 
barrels of 3- 
inch, 75-mm, 
90-mm, 105- 
mm and other 
calibers. 


Roll mills and 
calenders for 
the manufac- 
ture of explo- 
sive powder. 


These ore only a few of the many diverse 
products designed and manufactured by 
Farrel for defense plants. For further details 
send for a copy of Bulletin No. 558. 


FARREL-BIRMINGHAM COMPANY, INC. 
ANSONIA, CONNECTICUT 
Plants: Ansonia and Derby, Conn., Buffalo, N. Y. 
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New Developments 





ATOMIC SAFETY DEVICE 

An atomic safety device is helping punch-press operators es- 
cape injury from their machines. The system, designed by 
Hazatrol, Inc., of Berkeley, Calif., uses the “radiation detection” 
principle to prevent accidents. Already installed at the United 
\ir Lines’ maintenance base in San Francisco, it works as 
follows 

rhree geiger tubes, sensitive to the close presence of any 
radioactive materials, are fitted around the punch-press work 
zone. Before a worker operates the press, he first dons two wrist- 
bands containing radioactive crystals. Then, should his hands 
approach danger areas guarded by the geiger tubes, the machine 
immediately stops, saving the operator from possible injury. It 
is claimed to be sensitive enough to stop the punch press in mid 


stroke 


NEW BRADIO EQUIPMENT 

The “Angry 3-8”’—a brand new series of radio equipment 
now is on duty with the Army's combat divisions in Korea 
Officially designated the AN/GRC 3-8 by the Army Signal 
Corps, the “Angry 3-8” is a standardized frequency-modulation 
radio-voice set. It is replacing the older-type communications 
equipment used by combat units in their vehicles 

The main advantage of the “Angry 3-8” series is found in its 
tuning and compactness. Where the older sets had 120 channels 
only 10 of which could be used at one time—the new models al- 
low as many as 170 channels to be utilized without presetting 
Che number of channels available depends on the combination of 


units being used 


ALL-WEATHER FIGHTER 

Ihe Navy recently accepted the first production model of the 
McDonnell F3H-1N all-weather high-performance carrier-based 
fighter. The single-jet plane, called the “Demon,” combines in- 
terceptor speed and fighter maneuverability with the pay load of 
an attack bomber. 

Thin wings and tail surfaces of the new Navy fighter aré 
swept sharply back to give the big plane high operational speeds 
The large amount of internal fuel carried gives the Demon the 
necessary range for fighter-bomber missions. All internal fuel 
is carried in self-sealing fuel tanks, but for longer missions ex- 
ternal fuel tanks can be carried. Armament consists of a fast- 
firing, high-velocity 20-mm. cannon and multiple combinations 
of external stores, including a large number of air-to-air rockets 


RADAR CHECKS BROADCASTS 

Military secrecy was recently lifted from the new radar device, 
“COZI,” developed by Raytheon Manufacturing Company in 
cooperation with the United States Air Force. COZI (“Com- 
munications Zone Indicator”) makes it possible to tell whether 
broadcasts from international short-wave stations or any other 
long-range transmitters are successfully reaching their destina- 
tions. It also indicates approximately how strong the broadcast 
signals are when they get there and may show whether the 
enemy is deliberately “jamming” that particular frequency with 
static and interference. 

To test a radio signal, COZI sends out a radar beam from 
the station’s own antenna. The beam follows the same path 
taken by the radio waves, The difference, however, is that the 
COZI beara comes back and teils where it has been and often 
whether it has run into any interference at its destination 


INDICATOR FOR GASES 

A low-temperature instrument that measures, indicates, re- 
cords, and control the level of liquefied gases such as hydrogen 
or nitrogen has recently been developed by W. E. Wiiliams and 
E. Maxwell of the National Bureau of Standards with the 
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leleole) am @i-lat- mg 


Charles A. Dana 


The Dana Corporation comprises a group of industries that is widely diversified in lines 
of manufacture. Its principal service is to those companies producing passenger cars, 
trucks, buses and tractors, and other self-propelled vehicles, for civilian and military use 
Many Dana products are used in the aircraft industry, and as components in a wide 


range of machinery and appliances. 


The Dana Corporation had its founding in the Spicer Corporation in 1904. This company 
was formed by Clarence W. Spicer, inventor of the first commercially-produced 
automotive universal joint. Spicer Joints now are used as standard equipment on a 
majority of the world's automotive vehicles. Today the Dana Corporation produces 

in its 10 modern domestic plants, and associated plants in Canada, Great Britain and 
France, the following products: transmissions, universal joints, propeller shafts, 
Brown-Lipe and Auburn clutches, forgings, axles, stampings, Spicer Brown-Lipe gear 
boxes, Parish frames, torque converters, power take-offs, power take-off joints, rail car 


drives, railway generator drives, aircraft gears, and welded tubing 





THIS 1S SPICER IN FORT WAYNE, INDIANA 


The Salisbury Axle Division of Dona 

“a pene Corporation is devoted exclusively 
—— eee ————— to the manufacture of the Spicer 
LS Salisbury Axle, widely used in auto- 

: mobiles, toxicabs, ond light trucks 





For nearly 50 years, 
“SPICER SALISBURY” 
has meant quel axles 


The Spicer Salisbury Axle for passenger car and light 
commercial use is engineered for long, quiet life. It offers 


these special features: 


RIGIDITY —The special Spicer design and construction 
maintain accurate alignment of gears and bearings 


under all speeds and loads. Result: quiet axles! 


LUBRICATION— Scientifically developed control of oil 
circulation provides a constant, correctly proportioned 
flow to all gears and bearings for effective lubrication 


and cooling. Result: quiet axles! 


RUGGEDNESS—Sturdily constructed to withstand the 
high speeds and extremes of punishment which are com- 
mon in modern automotive vehicle operation. Result: 
quiet axles! 


SPICER MANUFACTURING DIVISION 


pat oS B j 
ef Dana Corporation . Toledo 1, Ohic eee) 50 YEARS OF 


Spicer 


SERVICE 
TRANSMISSIONS ¢ UNIVERSAL JOINTS © PROPELLER SHAFTS * BROWN.-LIPE ENGINEERING 
and AUBURN CLUTCHES « PORGINGS « AXLES « STAMPINGS «+ SPICER 
BROWN. LIPE GEAR BOXES © PARISH FRAMES * TORQUE CONVERTERS «+ 
POWER TAKE-OFFS «© POWER TAKE-OFF JOINTS «+ RAIL CAR DRIVES 
* RAILWAY GENERATOR DRIVES «© AIRCRAFT GEARS + WELDED TUBING 
MANUFACTURING 














Now that the military models de- 
veloped jointly with Army Ordnance 
are available for civilian uses, you 
can get Continental power for com- 
mercial applications at just about 
every power level from a lawn- 
mower up to a tank. These air-cooled 
military series, from 375 to more 
than 1,000 horsepower, have been 
thoroughly proven under combat 


«whether you need TWO or A THOUSAND, 


there’s a Continental Red Seal model 
Engineered and Built for Your Job 


conditions. Their performance has 
been such as to forecast their adoption 
for many civilian jobs, especially 
those requiring high power-to-weight 
ratio, ease of maintenance, and 
stamina for sustained peak loads. If 
your needs fall between 2 and 1,040 
horsepower, you'll fill them best 
with the Continental Red Seal en- 
gineered and built to your job. 
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SUB-ARCTIC 
INDUSTRIAL 
CABINETS 


— 


control cold for... 


METAL 
TREATING RESEARCH & PRODUCTION TESTING 
Quick-Aging Products Characteristics 
Stabilization Metals Tensile Strengths 
Stress Equalization Rubber Magnetic 
Shrink-Fitting Plastics to Conduction 
Hardening Electronic determine ) Brittieness 
Super-Hardening Equipment Contraction 
Tool Steel Instruments Viscosity 
Lubricants Corrosion 
Cameras Longevity 


PLUS STORAGE & PRESERVATION 
of Chemicals, Biologicals, and Serums 





Tenney Sub-Arctic Industrial Cabinets are adaptable to all these 
important applications—wherever low temperature refrigeration with 
constant control, rapid pull-down, reliability of operation, and minimum 
maintenance are essential to operations. There are 28 models available 
in standard and special units in 1, 4, 6, 9, and 12-cu. ft. capacities, either 
air- or water-cooled. And for low temperature points, there is a range of 
six ratings: —40, —80, —100, —120, —150, and —170° F. 


For features, specifications, and optional equipment, 
write for Sub-Arctic Bulletin. 





ENGINEERING, INC. 
Dept. D, 1090 Springfield Rd., Union, N. J. 
Plants: Union, N. J.; Newark, N. J.; Baltimore, Md. 
Los Angeles Representative: George Thorson & Co. 
Engineers and Manufacturers of Automatic Environmental Test Equipment 
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New Developments 





cooperation of the Brown Instrument Di- 
vision of Minneapolis-Honeywell Regula- 
tor Company. This electronic instrument 
operates on the capacitance principle and 
makes use of the difference in dielectric 
constants of the liquid and vapor states 
The sensing element is a vertical cylindri 
cal capacitor whose capacitance is a func- 
tion of the height of the liquid refrigerant 
column. 

The NBS instrument is designed to be 
used interchangeably with hydrogen, ni- 
trogen, oxygen, or helium merely by 
changing the sensitivity and range con 
trols on the associated electronic circuitry 
It also incorporates a control system that 
maintains the liquid level at a predeter- 


mined point. 


NEW RESEARCH WIND 
TUNNEL AT ABERDEEN 

The supersonic wind tunnel facility of 
the Ballistic Research Laboratories at 
Aberdeen Proving Ground, Md., recently 
installed a new $120,000 research tunnel 
The new tunnel, first of two ordered by 
the Laboratories, 1s ce signed for research 
programs in boundary-layer investigation, 
tunnel-design problems, calibration of tun- 
nel instrumentation, and other similar 
technical studies 

The research tunnel’s testing section, 
where the material to be tested is installed, 
measures 5.75 inches high and 5.75 inches 
wide. The height may be increased to 
twelve inches. The new tunnel is super- 
sonic and has a Mach number range of 
five times the speed of sound. 


SAW CUTS GLASS 

\ new and faster method of cutting 
glass melamine, made possible through 
special adaptation of a stone saw, has 
been introduced at the Boston Naval Ship- 
yard. Besides cutting glass melamine up 
to two inches thick at the rate of four 
feet a minute, this tool is reported to be 
easily adaptable for cutting granite, mar 
ble, tile, slate, brick, structural glass, plas 
tic, refractories, and asbestos products. By 
attaching abrasive cutting wheels to the 
machine, many types of metal can be cut 
with greater speed and accuracy than by 


conventional methods. 


NEW AIR TRAFFIC CONTROL 
A revolutionary electronic device for 
controlling incoming planes at busy air 
bases was recently disclosed by scientists 
of the U. S. Air Force’s Cambridge Re 
search Center. Known as “Volscan” it is 
an automatic system for bringing aircraft 
into a base at precise intervals of thirty 
seconds. In thousands of flight tests with 
many types of jet and propeller-driven 
planes during the past year, the system 
has proved to be the long-sought means of 
eliminating the “stacking up” of planes 
over busy military and civilian airports 
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“Bendix 


AlR-PAK 


offers the advantages of two 


braking systems in one unit 
... air power plus hydraulic actuation 





With Bendix* AIR-PAK you get faster brake action and more 
positive control, for here in a single, compact easy-to-install 
power braking unit are combined the well proven advantages 
of hydraulic brake action with an air brake system. 

Bendix AIR-PAK changes air pressure into hydraulic pres- 
sure by means of two directly connected pistons. Thus, a non- 
compressible column of brake fluid instead of air connects 
between the driver’s foot and the brake shoe. If in an emergency 
situation air pressure fails for any reason, or if braking is 
required before air pressure builds up, brakes can be applied 
instantly by foot power alone. 

AIR-PAK is the product of Bendix —world’s largest producer 
of power brakes and builder of Hydrovac*, the world’s most 
widely used power brake with over three million units in use. 

For truck manufacturers or operators interested in AIR-PAK, 
a descriptive folder is available on request. Res. 0.5. PAT. OFF, 


THE MOST TRUSTED NAME IN BRAKING ‘Products 
BENDIX - Sivision * SOUTH BEND, INDIANA Division 





DIVISION 





e 
Export Soles: Bendix international Division, 205 East 
42nd Street, New York 17, N.Y. Canadien Soles: Bendix- 
Eclipse of Canada, Lid, Windsor, Ontario, Conode aviation Conpoaation 


_—— 


skyhook ~ 


eee fOr a BIG LIFT 





an airborne hoist 
BRE 


| ) 





@ Easy does it with a hoist by BREEZE. 
Here’s 10,000 pounds being lifted by a 
i | 150-pound airborne winch. 
CARGO HANDLING © RESCUE WORK It’s one of a new line of cargo-han- 
| TOWING © RAMP OPERATING dling devices designed to meet specific 
onc CHANGING © OTHER USES needs in aircraft operations, where 
Scieteentlitennenl deine atic 
custom-built features are required. 
All of them embody extreme com- 
pactness and light weight in relation 
to high rated load. They are precision 
geared and braked for control refine- 
ments, with overload and safety fea- 
tures, They save time, labor and space. 
Consult BREEZE engineers 
for the newest in electrical, 
mechanical or hydraulic hoists 
to meet individual conditions. 





CORPORATIONS, INC. 


41 South Sixth Street © Newark 7, N. J. 


OTHER BREEZE PRECISION PRODUCTS § Special Connectors 


Actuators © Ignition Shielding ® Aero-Seal Worm Drive Hose Clamps 
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rhe system is not a radar set; rather it 
is a combination of electronic, tracking 
and computing units which are capable of 
automatic control of all planes approach 


ing an airport 


SPARS GET SALT BATH 

Stee! spars, the main load-carrying 
members of a helicopter’s rotor blades, are 
now being martempered in what are be- 
lieved to be the world’s longest salt baths 
used for isothermal quenching. The unique 
treating process, recently unveiled at the 


Spar is lowered into salt bath. 


Piasecki Helicopter plant in Morton, Pa., 
is currently used for hardening spars for 
Piasecki’s H-21 “Work Horse” which set 
two helicopter world records at the Na 
tional Air Show, Dayton, Ohio—for speed 
(about 147 m.p.h.) and altitude (22,289 
feet). 


RAPID AERIAL DELIVERY 

\ new method of parachuting heavy 
equipment to forward-area troops has been 
devised for the C-124, the Air Force's 
largest production cargo aircraft. Con- 
ceived and tested by the Air Research and 
Development Command and the Douglas 
Aircraft Company, the system enables 
each C-124 aircraft to drop a total of 
40,000 pounds in a few seconds. The new 
system employs a pair of rails, a chain 
drive, and specially designed pallets to 
move the cargo out of the aircraft quickly. 
The entire delivery system weighs only 
2,800 pounds and requires only minor 
structural modification of the aircraft. 


ELECTROSTATIC 
GENERATOR 


A. miniature electrostatic source of high 
voltage for use with radiation survey in- 
struments has been developed by S. R. 
Gilford, S. Saito, and J. L. Herson of the 
National Bureau of Standards. The device 
is an adaptation of the work of Holtz and 
Wommelsdorf on influence-type genera 
tors of conventional size, but it uses mod 
ern printed-circuit and miniaturization 
techniques. Operation of this type of gen- 
erator depends on the ability of one 
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PROTECT Spot-Welded 
Hot-Riveted Assemblies f 








and Corrosion with..... 





WELDSEAL 


Y OU CAN’T GET BETTER PROTECTION against . 
corrosion from moisture for the spot-welded T A Pp f 5! < 
and hot-riveted assemblies on many military . “S ~ a ‘ 


and civilian. products than Pittsburgh's Weld- 
seal Tapes. ea lA A 


@ When applied between members, these (GG 
tapes flow around heated areas and throughout 

the seam to form a positive seal that is tightest 

around the shank of the spot or rivet. 


@ Being mildly conductive, Weldseal Tapes 
can be used with standard welding equipment, 
without causing spark or sputter. Their adhe- 
sive qualities permit ready application to all 
reasonably clean metals. 


@ Weldseal Tapes are available in three 
thicknesses — .015”, .025” and .060”, and in 
any width from 12 inch to 12 inches. 


@ Samples of these remarkable tapes are 
available for experimental work. Our engineers 
will also be glad to consult with you on sealing 
problems without cost or obligation. 


Pittsburgh Also Offers Nu-CHROMSEAL 
And FABSEAL Tapes 


@ Nu-Chromseal is a solid, pliable compound 
in a film of fixed thickness for sealing lap joints 
or butt seams in metal, wood or fiber. 


@ Fabseal is an impregnated fabric for sealing 
between metal, wood or fiber members. 
a * 
PITTSBURGH PLATE GLASS COMPANY 
Industrial Paint Division, Pittsburgh, Pa. 


Factories: Milwaukee, Wis.; Newark, N. J.; Springdale, Pa.; 
Atlanta, Ga.; Houston, Texas; Los Angeles, Calif.; Portland, 
Ore. Ditzler Coior Division, Detroit, Mich. The Thresher Paint 
& Varnish Co., Dayton, Ohio. Forbes Finishes Division, Cleve- 
land, Ohio. M. B. Suydam Division, Pittsburgh, Pa. 


PiTTSBUR 


PAINTS * GLASS * CHEMICALS * 
Lit 2 ees C6 OS rt A hee 


March-April 1954 











Continental has sparked aviation progress down through the years. 
Today, its outstanding family of gas turbines bids fair to rival 
even Continental's most noteworthy contribution of the past—the 
introduction of the A-40 engine which launched private flying on 
its era of greatest growth. .. . Opening of the second half-century 
of flight finds the broad engineering and production experience of 
the 52-year-old Continental family focused on turbines. Augment- 
ing this is the specialized knowledge of a steadily-growing staff 
of leading technicians jin this field. . . . Manufacture is already 


under way, ,Your requirements— conventional or otherwise—for 
- } 


shaft turbines, air generators or turbo-jets—can be met by C.A.E. 


Engineers and others desiring careers in the field of small turbines are invited to write, 
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CONTINENTAL AVIATION & ENGINEERING CORPORATION 


1500 ALGONQUIN AVE., DETROIT 14, MICHIGAN 


New Developments 





charged body to induce a charge on an- 
other body close by. The device is one 
result of a program sponsored by the 
Navy Bureau of Ships for the investiga- 
tion and application of techniques adapt- 
able to low-cost mass production of radia- 


tion survey instruments. 


TELL-TALE PAINTS 

The extreme heat generated by jet en- 
gines and guided missiles calls for a new 
approach to temperature measurement 
A promising new thermometer consists 
of paint which changes color with varia 
tions in temperature. Scientists at the 
Naval Research Laboratory have been 
able to establish a series of compounds 
that will record temperatures from 50 to 


278 degrees Centigrade. 


PORTABLE UHF SET 

The Air Research and Development 
Command has announced production of 
the first ultrahigh-frequency portable com 
munications set developed by the elec 
tronic research laboratories Of the Rom« 
Air Development Center at Griffiss Air 
Force Base, Rome, N. Y 

The set is manufactured by Air Asso 
ciates, Inc., Orange, N. J. The new elec 
tronic product weighs but half that of the 
presently used communications sets while 
having a greater range. It is considerably 
different in electronic and physical make 
up and marks an improvement over pres 
ent front-line communications facilities 

Structural parts of the set are made 
largely of magnesium and aluminum. [t 
fits snugly on the chest by means of the 
conventional infantryman’s shoulder har 


ness, 


OPTICAL PYROMETER 


An instrument that measures the in 
stantaneous temperature of flames in 
rocket and other combustion engines has 
been devised by physicists in the Research 
Division of New York University’s Col 
lege of Engineering 

The new optical pyrometer allows engi 
neers to follow the temperature in engines 
as it fluctuates throughout the complete 
engine cycle. This method of evaluating 
engine efficiency will contribute a basis 
for engine design and improvement 

The instrument employs the “2-path” 
technique, using two photoelectric cells 
Acting as pickups, the cells “look” along 
almost the same line of sight. One looks 
to a black background. The other looks 
through the flame to a mirror and “sees” 
a flame thickness twice that of the first 
cell. The instrument eliminates the neces 
sity of knowing explicitly the flame emis 
sivity—the ratio of radiant energy emitted 
from a body to that emitted by a theoreti- 
cally perfect radiator at the same tem- 
perature. 
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Skilled hands 


Skilled hands—1500 pairs of them are busy every day at Daystrom Instrument—per- 
forming research, development and manufacturing tasks on a wide variety of precision 
electrical and mechanical instruments. Daystrom specialists are prepared and ready to 
analyze your requirements and translate them from drawing board to finished products— 
all within our own modern plant of 350,000 square feet. All development and manu- 
facturing are achieved through advanced techniques. We are proud of the fire control 
and radar equipment we produce for our Army and Navy. Daystrom products include 
computors, gyros, servo amplifiers, electronic chassis, sheet metal cabinets, test equip- 
ment, gear assemblies, servo controls, radio and precision potentiometers. 


Write today for our facilities report. 
DAYSTROM A) 4) INSTRUMENT 


DIVISION OF DAYSTROM, INCORPORATED 


ARCHBALD, PENNA. 


American Type Founders, Inc., Elizabeth, N.].; Daystrom Furniture Div., ( Yean, N.Y; Daystrom Electric Corp., Poughkeepsie, N.Y. 
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YOUNG 
HEAT TRANSFER UNITS FOR 
MILITARY REQUIREMENTS 


Compressor 
Cooling 


Portable 
Generotor 
Cooling 


Younq-built aftercooler 
for two-stage compressor 


- 
ill 
Young ‘Mono Weld" 
radiator for heavy-duty 
vse on trucks and 
mobile equipment 


Young Welded stee! 
tank and side 
member radiator 
for U. S. Navy 


Young fixed or removoble 
tube ond bundie heot ex 
chongers offer maximum 
heot tronsfer per pound 
of weight 


Jet Plone 
Heo! 
Transfer 
Transport 
Truck 


Industrial Cooling 


Engine 
Cooling 
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tt Many Young-engineered products ore 
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Truck 
Cooling 


YOUNG RADIATOR COMPANY 


Dent. 184-C, Racine, Wisconsin 
Plants at Racine, Wisconsin and Mattoon, Illinois 


serving the defense effort 
prime contractors produce equipment 
thot withstands the roughest military 
vsoge. We con help you solve your 
cooling problem 


Heat Transfer Products 
for Automotive, Agricul- 
tural, Industrial, Gas and 
: Diese! Engine Applications 
Heating, Cooling, Air 
Conditioning Products for 


YouNG 


—_— Home and Industry 


Leaders in Heat Transfer Engineering for more than 25 years 
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“THE ORIGINAL CONFEDERATE COLT” 


Tue Eprrors.—Your November-December 1953 issue con- 
tained a review by Col. Calvin Goddard of “The Original Con 
federate Colt.” The colonel was very much unimpressed by this 
book. He set forth his opinions in ten lethal paragraphs, seven 
of which were devoted to disproving the title of the book. One 
paragraph dealt with the publisher’s format and printing. | will 
quote the slightly smaller of the two remaining paragraphs 
which covered the contents of the book itself: 

“To me, the book, which borrows many passages from Fuller 
and Steuart’s ‘Firearms of the Confederacy’ without giving 
credit for any of these, is a distinct disappointment.” 

[ am sorry I let the colonel down, although it is not of his 
disappointment that I write, and not one printed word of mine 
would ever appear to refute his evident poor opinion. 

The accusation of not giving credit where credit is due is 
another matter and represents the expression of something more 
than the colonel’s opinion, and with this I am concerned suf- 
ficiently to write to you. 

“Firearms of the Confederacy” was written by Richard D. 
Steuart and Claud Fuller in 1944. It is the “bible” of every 
Confederate arms collector and will so remain for years to 
come, It is remarkably thorough and complete. Of necessity, al- 
most any future writing which pertains to Confederate sidearms 
will be an enlargement of this work. 

\s every one knows, Mr. Fuller's talents were devoted to 
the “longarm” section of this book; the “handgun” section came 
entirely from Mr. Steuart. I say “entirely” but actually mean 
that he was expressing the knowledge he had gained through 
personal experience plus the combined knowledge of hundred 
of collectors with whom he corresponded, principally E. Berk- 
ley Bowie, C. L. Quick, and L. D. Satterlee. 

Richard Steuart died in the fall of 1951 
his voluminous files and papers on arms passed into my hands, 
being given to me by his brother. In my esteem Dick Steuart 
was outranked only by Robert E. Lee. He had been a close per- 
sonal friend of mine for over twenty-five years. 

He and I had coauthored a small booklet on Confederate 
swords. My regard toward him and “Firearms of the Con- 
federacy” can be found in an article, “Confederate Handguns,” 
which appeared in your November-December 1951 magazine. 

Upon writing the “Original Confederate Colt” a year after 
the death of Richard Steuart, I knew of no higher way to show 
my affection toward this splendid person than to include his 


Following his death 


name as coauthor in a series of books which I am presently 
engaged in writing and which are in part based on some of his 
manuscripts. 

There is no secret about this. This information is contained 
on the paper jacket of “The Original Confederate Colt” which 
also states: “Richard Steuart is best known for his monu- 
mental work ‘Firearms of the Confederacy’ written with Claud 
Fuller and published in 1944.” 

The foreword of the book itself contains the following : “With 
gratitude to those very early gun collectors—E. Berkley Bowie, 
C. L. Quick, and L. D. Satterlee,” these being the chief con- 
tributors to Steuart’s vast store of knowledge and whom he 
quoted verbatim in some instances in “Firearms of the Con- 
federacy.” | know because, as I say, I have all of his correspond- 
ence dealing with arms. 

I am more than slightly confused by Colonel Goddard's direct 
charge of failure to give credit. Who was it I forgot to name? 


WituraM A. ALBaueH, III 
Midlothian, Va. 
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HOW TO KICK OFF A ROCKET 


in the right direction oil 























Load! Aim! Launch! And off goes a rocket from shipbvard . . . but not 
without precise devices that start the rocket in the right direction 
Devices ... such as Ford Instrument has manufactured for the 
Armed Forces since 1915. For from the vast engineering and pro- 
duction facilities of the Ford Instrument Company, come the 
mechanical, hydraulic, electro-mechanical, magnetic and electronic 
instruments that bring us our “tomorrows” today. Control problems 
of both Industry and the Military are Ford specialties. 


14 
You can see why a job with Ford Instrument offers young (@ FORD INSTRUMENT COMPANY 
engineers a challenge. If you can qualify, there may be 

@ spot for you in automatic control development at Ford.  ForD | 

Write for brochure about products or job opportunities. DIVISION OF THE SPERRY CORPORATION 

State your preference 31-10 Thomson Avenue, Long Island City 1, N. Y. 
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Loose joints 
that beat 


oceff competition 


When you are heat-treating metal parts at the extremely high 
temperature of 2350° F .. . followed by a brine quench 


basket construction is vitally important. 


In this instance, a large auto manufacturer asked Rolock 
engineers for a quantity of basket assemblies that would with- 
stand the heat and shock of Mar tempering auto parts . . . with 


the greatest resistance to warping. 


The answer was 18”-dia., 742” deep Inconel baskets of 26 
Ibs. each. They were fabricated from ”-dia. rod threaded thru 
flat bar and held in place by washers welded to the ends of the 
bar to form a loose jointed carrier . . . to take expansion and con- 
traction without damage. A 4-mesh .080 wire disc is placed loosely 


in the bottom of the baskets. 


There are many similar operations where loose joints will 
greatly extend basket life, reducing hourly costs . . . reflected in 
competitive quotations. Put us on the spot for solving heat-treat- 


ing problems. We like it! 
SEND FOR CATALOG 8-8 (HEAT TREATING) 
ON B-9 (CORROSION RESISTANT) 


SALES AND SERVICE REPRESENTATIVES FROM COAST TO COAST 
ROLOCK INC. + 1356 KINGS HIGHWAY, FAIRFIELD, CONN. 


Seas for better work _—_—_—— 


Easier Operation, Lower Cost 
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THE DEMANDS OF PEACE 

Peace for America demands these 
things: First, a defense of the Nation 
strong enough to impress upon any would- 
be aggressor the folly of attack and, sec- 
ondly, an economy strong enough not 
only to sustain such a defense but also to 
allow Americans to enjoy the fruits of 
their own toil and genius. 

Military defense means much more than 
a matter of size and numbers. Certainly it 
begins with a readiness to spend and to 
sacrifice whatever is necessary—and, I re- 
peat, whatever is necessary—for a logical, 
ordered, and balanced defense program 

But this is only the beginning. What 
must: be sought is this: the finding of the 
ideal middle way between extremes which, 
on the one side, would stupidly cheat our 
defenses to save money, and, on the other 
side, would amass weapons and strength 
with an abandon that would wreck our 
economy—and hence our Nation—with- 
out a gun ever being fired 

This is not merely economic sense. This 
is military sense, and, best of all, it’s 
common sense 

We live in an age witnessing a revolu- 
tion in the technique of arms and armies, 
and in the creation and production of all 
weapons for defense. In such an age there 
is one certain way to invite disaster—to 
commit a nation’s whole resources and 
productive machine today to the abundant 
production of weapons that may be obso- 
lete tomorrow 

In such an age, there is only one way to 
avoid disaster: to be ready for the danger 
of today while continuing to develop in 
dustrial power that can be swiftly di 
rected to meet a newer and different 
danger tomorrow.—SECRETARY OF THI 
Treasury S. M. HumMpurey in an address 
before the Union League Club, Philadel- 
phia, Pa. 


OUR MORAL STRENGTH 
Freedom, like true peace, is never easily 
gained and once gained must be daily 
nourished and forever guarded. To main- 
tain it, we must be strong. I do not mean 
merely the strength of numbers, or of 
weapons, important as these are. I am 
speaking rather of the strength which is 
most important of all—the strength of the 
human spirit—the moral fiber of a peo- 
ple dedicated to the cause of freedom 
Our Nation was built on that strength 
Our forefathers placed freedom above all 
else and were willing to endure any ad- 
versity to achieve and preserve it. Those 
who lie on the green slopes of Arlington 
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MR. COST CUTTER SHOWS HOW 


plating change cut copper polishing 95% 


A large plating plant, turning out a 
variety of automotive and electrical ap- 
pliance die cast parts, still had to buff 
40% of the output after it had been 
copper plated. 

As “headquarters” for coatings for met- 
als, United Chromium was in a position 
to help. Installation of the improved pyro- 
phosphate Unichrome Copper plating 
solution was suggested. This solution pro- 
duces deposits that are exceptionally 
smooth and lustrous. Following the rec- 
ommendation of the Unichrome Man, the 
company made the improvement. 


Results: 98% of the copper plated parts 
need no buffing now. With non-cyanide 
Unichrome Copper, all but 2% go directly 
to the next step—nickel plating. This has 
not only eliminated costly extra handling, 
re-cleaning and re-racking of the work, 
but also permitted six buffers to be re- 
moved from the copper production line 
and transferred to other work. 


MORE WAYS UNITED CHROMIUM HELPS CUT COST OF COATING METALS 


Cuts corrosion costs Save with the right zinc finish Organic coating for extra service 


Reports show: Interior of brine With its electrolytic and chemical When battling corrosive liquids and 
tanks still protected 5 years after > processes, United Chromium fumes, vinyl Unichrome Plastisol 
application of Ucilon* Protective offers the most complete line of Compounds provide coatings so 
Coatings; . . . 5 years’ service also protective chromate finishes for thick and tough, they can be de- 
obtained against hydrochloric acid zine available. This wide choice re- pended on not to break down or 
fumes with virtually no patchwork sults in substantial benefits because wear through. They often permit 
needed; even after 3 years, no fail- it means a finish not “almost as economical use of ordinary metals 
ure seen in Ucilon Coatings on steel ood as” but rather the one that in place of costly alloys 
submerged in sewage. *Trade Mark est meets the user's needs. 
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It pays to consult United Chromium 
on Metal Finishing Problems 


United Chromium offers you the advantages of: (1) 25 years of special- 
ized experience in metal finishing; (2) Wide experience in both organic 
and plated finishes; (3) A diversified line of products for decorative and 
functional finishing — including plating processes, protective coatings, 
chemical conversion coatings for zinc; (4) Thinking geared to cost-cut- 
ting, product-improving possibilities 

We'd welcome an opportunity to help you “Finish it better AND SAVE.” 


Teer Oo" 
UNITED CHROMIUM, INCORPORATED 00 cast 42na St., New York 17, N.Y. 
Waterbury 20, Conn. + Detroit 20, Mich. + Chicago 4, tll. + Los Angeles 13, Calif. in Canada: United Chromium Limited, Toronto, 
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The Cleveland Electric Iluminating Co., Miles 4 
Ave. unit, Cleveland, O. Note fine integration 
of the five newly-erected Luria Buildings, 
Below 


representing 101,000 square feet 


is a ground view of Luria installation 


Another Industrial Leader 
chooses 


Standardized 


RIA Buildings 


ome 


wie ad - 
GENERAL CONTRICTOR HW. MARCUSON BUILOERS. Inc 


LURIA puts the permanence and flexibility of 
CUSTOM-BUILT STRUCTURES into your expansion program 
... Without sacrificing the advantages of STANDARDIZATION 


Standardization provides the high 
speed, low cost answer to today’s 
building problems, of course. But 
Luria standardization brings you 
something more...gives you complete 
freedom of design and architectural 
treatment, as well. There is practical- 
ly no limit to the way Luria stand- 
ardized units can be integrated with 





your present structures... or “‘cus- 
tom-designed’’ for your new pro- 
jects! And every Luria installation 
is engineered to meet the most exact- 
ing building code requirements. To 
know more about these and the many 
other advantages of Luria Stand- 
ardized Buildings, contact your 
Luria representative today. It pays. 


LURIA ENGINEERING Company 


500 FIFTH AVENUE, NEW YORK 36, N. Y. 
District Offices: ATLANTA « PHILADELPHIA « BOSTON « CHICAGO « WASHINGTON, D. C, 
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helped perpetuate that heritage. For them, 
no sacrifice was too great. From Bunker 
Hill to Heartbreak Ridge they gave their 
lives that we might live in freedom. 

Sometimes, however, there is a murmur 
of a phantom philosophy, one more of 
shadow than of substance. It is the illusory 
and dangerous idea that there is some easy 
way to make our freedom secure. It is a 
most appealing thought, but the grim fact 
is that security has never been attained 
without hardship and sacrifice. 

There is no short cut to security. No 
substituted for human 
In this 


weapon can be 
faith, determination, and courage 
age, more than ever before, security is a 
problem of all the people. No longer can 
most of the population remain safely at 
home while armies struggle for decision 
on distant battlefields. 

In modern war, the front is everywhere. 
In any struggle of the future, more surely 
than in any struggle of the past, the moral 
strength of our people will finally deter- 
mine the issue. The faith of our fathers 
must be ever with us. 

Let us clearly then the 
choice before us. It is not between the 


understand 


productivity and contentment of peace on 
the one hand and the devastation and hor 
ror of war on the other. It is between 
strength and weakness, between freedom 
When confronted with such 
a choice, there is no middle ground and 


and slavery 


there can be no compromise. 

Those nations locked behind the 
Curtain bear witness of the threat to the 
lives and liberty of free men everywhere. 


Iron 


Through sad experience, we have come to 
know that 
alone. If the free world is to enjoy peace, 
then the free world must be morally and 


Communism respects power 


militarily strong enough to maintain it 

SECRETARY OF THE ARMY Rosert T. 
STEVENS in an address at Arlington Na 
tional Cemetery, Arlington, Va. 


POWER FROM THE ATOM 


In the Atomic Energy Commission we 
now believe that we are on the threshold 
of practical utilization of the energy of 
the atom to provide the world with a new 
source of power. Our surveys show that 
the energy potential of fissionable material 
in sight is at least twenty-three times that 
which can be hoped for from existing re- 
serves of conventional sources of en- 
ergy... 

The probiem is now primarily an en- 
gineering one, just as the continued im- 
provement of the energy conversion of 
conventional fuels is an engineering prob- 
lem. .. 

It is our policy in the Commission to 
give the development of electric power a 
priority second only to the “paramount 
objective of assuring the common defense 
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You Get MORE Ordnance for LESS with 
WATSON -STULLMANW Presses 


Because its product is expendable and vital, too, ordnance manufac- 
ture calls for the greatest possible economies commensurate with 
sound production practice. With W-S ordnance presses on the job, 
you get this economy two ways: 


INCREASED PRODUCTION: Because they are special purpose 
machines, thoroughly proved in years of production operation, W-S 
presses cut valuable minutes and money from your unit production 
cost . .. increase overall efficiency and reduce maintenance. 


FEWER REJECTS: the smooth, dependable, uniform power of 
hydraulic operation cuts salvage to the bone . . . conserves critical 
materials and releases man-power for more productive work. 


Write for complete details of W-S Ordnance Presses, or arrange for 


our representative to call. 


ESTABLISHED 1648" 


; 
’ 


Shell Nosing Press 


Shell Piercing Press 


Cold Extrusion Press 


Billet Breaker 


Shell Bander 


THE WATSON-STILLMAN COMPANY 


DIVISION OF H. K. PORTER COMPANY, INC. 
164 ALDENE RD., ROSELLE, NEW JERSEY 90-46 


W-S Shell-Line Hydraulic Presses for Shell Billet-Breaking, Piercing, Drawing, Nosing, Banding, Crimping, Loading 
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Samething Keely New / 
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New / 


Personal touch | 
through TTT"... | 





Wow / ” cag 
Diamond Meet the New x 
& yderwood TH 


sweeps all comparison aside! 


New from every angle . . . as smartly styled as the 
latest fashions...the New 150 has everything you've 
<“e ever looked for in typing efficiency: 
rd A NEW touch that’s “Personally Yours” through 
A wide choice | Triple Touch Tuning 
of type styless>. NEW Diamond Set Margins 
NEWLY designed front scale for direct reading 
.+. instant margin and tab setting 
NEW beauty in rich color combination 
NEWLY designed keyboard with colored feature 
eys 
A NEW wide choice of type styles to “Person- 
alize” your letters 


You'll get the typing thrill of your life when you 
a use the new Underwood 150...the writing machine 
Neon / _ that sweeps all comparison aside. 
; Try this new sensation in accurate, smooth, easy 
mons typing...the NEw UNDERWOOD MopeEL 150...in 
your own office, on your own work. Get in touch today 
with your local Underwood Representative, listed 
in the Classified Directory. 





* Trpte Teweh Neaing 


Underwood Corporation 


Typewriters ... Adding Machines . . . Accounting 


| Machines .. . Carbon Paper . . . Ribbons 
| One Park Avenue Underwood Limited 
, New York 16, N.Y. 


Toronto l, ( ‘anada 








Sales and Service Everywhere 


Wuderwood . » Typewriter Leader of the World 
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and security.” Indeed, it may well be in- 
cluded in that objective. 

We announced . . . that we were pro- 
ceeding with a project to build a full-scale 
atomic power plant with a minimum ca- 
pacity of 60,000 kilowatts. It is our hope 
that this reactor will provide further tech- 
nological break-throughs and that these 
will pave the way for the production of 
nuclear power on a basis which will make 
it economically competitive with other 
power sources. 

rhis project is our affirmative accom 
plishment contemporary with the Soviet 
progress in atomic weapons.—Lewis L. 
Srrauss, Chairman, U. S. Atomic En- 
ergy Commission, before the American 
Association of Land Grant Colleges and 


Universities, Columbus, Ohio. 


FUTURE AIR PROGRESS 

It is not enough to have a core of avia- 
tion experts with the sympathy and under- 
standing of air power required for its 
progress. We must have a whole people 
rising in a great tide of belief in this new 
art, convinced of its demonstrated ability 
to usher them into an entirely new age ot 
mankind. 

With such support assuredly no miracle 
1s impossible for aéronautical science and 
industry. With such support I have no 
hesitancy in predicting the following for 
the second half-century of flight in 
\merica: 

Interstellar space ships with speeds of 
25,000 miles an hour: 

Giant 200-passenger jet airliners cross- 
ing the continents and oceans in literally 
zero time in the westerly direction; 

Nuclear-energy-powered aircraft, first 
as bombers capable of multiple nonstop 
circumnavigation of the globe and sec- 
ondly as passenger airliners ; 

Helicopters carrying all airline traffic 
over distances of 150 miles or less; 

Fully automatic airline flight operations 
through electronic guidance and control 
equipment ; 

Reductions in the cost of air travel well 
below that of any other form of trans- 
portation. 

These predictions are testimony to my 
faith in the conviction of all of us in avia- 
tion today that “the difficult we can do 
immediately—-the impossible takes a little 
longer.” 

The only real problem we face in the 
second half-century of flight in America 
is the same one faced by the Wright 
brothers fifty years ago—to determine the 
scientific truths and to follow them with 
bold honesty through all difficulties to in- 
evitable success.—GLENN L. MartIN, 
Glenn L. Martin Company, m a lecture 
before the Institute of the Aéronautical 
Sciences, Washington, D.C. 
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Leading the field in broaching machine 
design and engineering, LAPOINTE’S radical, new 


ELECTRO-MECHANICAL DRIVE ) a a \ 
horizontal BROACHING MACHINE | rpsaliting ie. \ | 
| \ 


is already performing production miracles 


in automotive plants. Broaching speeds of 50 to 150 RIG SAVINGS | 


feet per minute are practical with conventional type 
broaches, but carbide-tipped broaches can be used | 
when taking advantage of the machine’s amazing | for you! 


broaching capacity up to 300 feet per minute... | } 
and more! | 


For full information, send for Bulletin SRHE-14 


ce 


Operating entirely without vibration 
or chatter, this Lapointe SRHE Broaching 
Machine, 50 hp, 150-inch stroke, 
removes 6" stock per surface on the 
manifold face and opposite pads on 
cast iron Cylinder Head parts. 

Return speed is 150 feet per minute. 
Yield is 120 completed parts per hour 
at 80% efficiency. This lack of 
vibration results in longer tool life 

of 100% or more! 


The exclusive Lapointe “Tilt-In” 
Fixture and work holder are 
hydraulically operated in syn- 
chronism with the broach assem- 
bly travel, so there is no delay 
awaiting the return stroke. 
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DESIGNER AND ] oes h d for wdnance authority, University of Virginia, Charlottesville, Va 
a an ‘ ‘ cee f . ce yy ( a, 4 0 cSt ct, { 
WUFACTURER = bone”? 


Bric. Gen. Epwarp P. MECHLING, air armament engineer, ad 
| many years. ministrator, author, Eglin Air Force Base, Fla. 
Of ORDNANCE | Comor. JounN V. Noe, Jr., engineer, author, executive officer, 
EQUIPMENT U.S.S. Rocnester. 


Dr. Joun J. O’'CONNOr, educator, author, editor, Washington, 
D.C. 
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riages: as 
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Cou. Puiire Scuwartz, author, ordnance expert, Pasadena, Calif 
Lieut, Cor. §. M. SMOLENSKY, engineer, Ordnance officer, Red 
stone Arsenal, Huntsville, Ala 

Bric. Gen. Tuomas K, VINCENT, artillerist, engineer, author 
Redstone Arsenal, Huntsville, Ala. 





(A letter from William A. Albaugh, II], concerning the 
review of his book, “The Original Confederate Colt,” which 
appeared in the November-December 1953 issue of Orp- 
NANCE is published in the Communications section on page 
808 of this issue —Tue Eprrtors. ) 





The Secret War for the A-Bomb. By Medford Evans. Chi 
cago: Henry Regnery Company. 302 pp. $3.95. 


THE author of this record of the betrayal of America’s atomi 
secrets, our sadly muddled atomic policies, and our present vul 
nerable position, writes from the vantage point of an active par 
ticipant in security work with the Atomic Energy Commission 
He rounded ovt his eight years of service with AE( 


i by a year’s 
The Aetna-Standard |[—_——e 


The keynote to Evans’ book is his impressive documentation 
Eng! 
f 


Were it not so massive, well chosen, and thoroughly applied, the 


. 
e ri Nn g Co m pa ny startling thesis of the author might well strike the average reader 
2 K Bl Lf NG 


as incredible. 


h Boiled down, this thesis is simply that it is not at all im- 
PITTSBURGH, PENNA. probable that the Soviets possess some twenty A-bombs (either 


assembled or ready to assemble) within the continental limits of 
the United States. Planted in key 





positions, they would be 
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90mm shells, fully loaded, are final-checked 
on this world's largest jumbo automatic gage. 


mbo GAGES 
a JUMBO JOBS 


Automation in mass production calls for conveyors, machine tools 
and gaging machines of jumbo size to perform jumbo-size jobs. 

Cylinder blocks, crankshafts, camshafts, pistons, rings and pins; 
push rods, king pins, valve lifters; refrigerator pistons, valve plates 
and thrust rings; small arms ammunition and artillery shells; roller, 
pin and ball bearings; jet turbine shafts—these are a few typical 
jumbo jobs gaged by Sheffield jumbo gages. They indicate how 
Sheffield helps industry produce greater volume at lower cost— 
for a more profitable operation. 


“The world's foremost authority on production gaging” Is a 





distinction often conferred upon Sheffield by reason of the 
tremendous volume of such equipment, including jumbo gages, which 
Sheffield produces. 

Sheffield engineers would like to discuss your requirements 
in every field of gaging. Gage Division, The Sheffield 
Corporation, Dayton 1, Ohio, U.S.A, 


att ry 6297 


«% P 
*. . 


cmd SHEFFIELD 


4 
Saunt 
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already “delivered” and simple to detonate whenever the fateful 
decision on all-out war was made 

In support of his startling theory, Evans very reasonably 
incapable of producing the 
Phen 


ease with which these materials could have been 


that the U.S.S.R. is 


finished materials of atomic bombs in any real quantities 


shows quite 
he shows the 
quietly stolen from our plants and laboratories, particularly Oak 
Ridge (preparation of U-235) and Los Alamos (finished mate 
rials). 

We already know that small quantities of these products have 
actually been taken and recovered. In view of the author’s well 
informed exposition of the great difficulties of effective checks 
and of the gaps in security, it is well-nigh impossible to think 
that 


hostile 


this recovered material represents all that was taken by 


espionage rings, their willing helpers, and their dupes 
among well-meaning but naive “liberals.” 

Much corrective procedure, both in moral and in practical 
fields is suggested. But the main purpose of this rather terrify- 
ing volume is simply to acquaint the thinking American reader 
with the startling implications and possibilities of today’s atomic 


situation F, W. Foster GLEASON. 


Nuclear Physics. By W. Heisenberg. New York: Philosophi 
cal Library. 225 pp. $0.75. 

AS one of the most successful and distinguished physicists of our 

time, W 


knowledge of the atomic 
with the exception of the last chapter, are presented in the form 


Heisenberg is particularly qualified to write about our 


nucleus. The contents of the booklet, 


of lectures to the Association of Electrical Engineers in 1941 
\fter an introduction dealing with atomic concepts of previous 
atoms and molecules is described 


centuries, the structure of 


briefly from a modern standpoint. The main part of the book is 
devoted to the energies and forces of nuclei and to their mutual 
reactions. Particular emphasis is put on the analogies and dif- 
ferences between the atom and the nucleus 

Basic principles, such as the duality of waves and particles, or 
the uncertainty principle, are explained without resort to higher 
mathematics. The binding energy of a nucleus is interpreted as 


the sum of three components. The first results from the nuclear 


forces (exchange forces), the second from repulsive forces be- 


tween protons, and the third from the modification of these forces 
by surface tension 

\rtificial transmutation of nuclei, which frequently results in 
radioactive isotopes, is described in various examples. The tools 
for nuclear research from the Geiger counter to the giant atom 
smashers are enumerated in one paragraph. A long chapter deals 


with the application of nuclear physics to biological, chemical, 
medical, and engineering research and to the large-scale produc 
tion of power in nuclear reactors. Structure and functioning of 
uranium piles are described 

sketches, diagrams, and 


Che book is illustrated with forty 


photographs. Several tables present atomic and nuclear data. The 
mathematics do not extend beyond a few arithmetical equations 


The book is 


nuclear physics but who want to become familiar with the prob 


written mainly for readers who are not trained in 


lems, difficulties, and achievements in this field of research and 
vith its relationship to other branches of science. The book will 
also be highly appreciated by students of nuclear physics who de 
understandable introduction into their sub 


sire a concise, easily 


ject.—Eranst STUHLINGER, chief, research section, Guidance Con 
trol Laboratory, Guided Missile Development Division, Redstone 


irsenal, Huntsville, Ala. 


Judge Medina. By Hawthorne Daniel. New York: Wilfred 
Funk, Inc. 316 pp. $4. 


THROUGHOUT this excellent and lucid biography two of 


Judge Medina’s characteristics repeatedly emerge: his indus- 
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JEEP GETS FLYING START ON FINISH LINE 


Seven minutes in the oven is all it takes to bake the two coats of 
Glidden semi-gloss enamel on the military Jeeps at the Willys 
Motors, Inc., plant in Toledo, Ohio. 

This rapid dry is remarkable in view of the wide range of temper- 
ature variations of the Jeep’s many metal surfaces during the bake. 
In addition to streamlining production schedules and cutting costs, 
the Glidden enamel produces a finish which meets all government 
specifications for appearance and durability. 

Glidden is proud to be associated with Wiilys Motors, Inc., in the 
production of the famous Armed Forces work-horse—the Jeep. 


THE GLIDDEN COMPANY 


INDUSTRIAL FINISHES DIVISION 
11005 Madison Avenue e« Cleveland 2, Ohio 


SALES OFFICES AND FACTORIES : San Francisco, Los Angeles, Chicago (Nubian Division—1855 North Leciaire Avenue), 
Minneapolis, New Orleans, St. Louis, Cleveland, Reading, Atlanta and Toronto 





selected for Quality 
and Dependability 


Products bearing these familiar 
trademarks have all established 
enviable reputations for quality and 
dependability. And to guard product 
reputations, these manufacturers 
continue to specify castings by National 
—one of the Nation’s largest founders. 





QUALITY GEARS 


TUDEBAKER 


___otmmen HPDRAGHDH? <0 = co. 


National's unparalleled experience in producing 
malleable, heat-treated malleable, and steel castings 


is at your disposal. Sales offices and engineering facilities 


are located at all five strategically located plants. 


A-5865 
PLANTS LOCATED IN Sharon, Pa., Cleveland 6, Ohio, 


Indianapolis 6, Ind., Melrose Park, lil., and Chicago 50, Ill. 


A 16mm Technicolor film. Narrated by 
Edwin C. Hill, this 27-minute film tells how 
malleable iron is made... tested... 

used . . . how its production economy, 
ductility, machinability, toughness 
will give you a better finished 


product. Available Cy SOLE 
for group showings. < 


fom Transrostaton 


JONAL.MALLEABLE and STEEL CASTINGS. COMPANY. 
: CLEVELAND 6, OHIO € 
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triousness and his thoroughness. Despite 
his early struggles and disappointments as 
a boy, as a Princeton undergraduate, and 
as a law student at Columbia, the judge 
learned the paramount value of hard work 
and concentration. These are the principles 
by which his life has been guided. 

Another aspect of his early and middle 
years is, in this reader’s opinion, signifi- 
cant. He exposed himself with serious en- 
thusiasm to French and English literature 
and to Greek and Latin classics with the 
consequence that his eventually became an 
uncommonly rich and generous spirit 

Judge Medina, as this biography shows, 
has continuously and with immense suc- 
cess practiced what in military terminol- 
ogy is known as prior and concurrent 
planning—no halfway measures or meth- 
ods for him. However unimportant or un- 
remunerative the problem or mission he 
was given, he approached it with the same 
care as he did the famed trial of the 
eleven Communists in 1949. 

Judge Medina is a patriot of classic 
proportions. This the whole world learned 
during his wise and patient handling of 
the 1949 trial. Not so well remembered 
was his successful defense (without fee) 
of Anthony Cramer, an impoverished Ger- 
man-born American accused of treason in 
1942, the darkest year of the war for us 

Unhesitatingly Medina accepted this 
task in order “to demonstrate both to our 
people and to the world that such a man 
can have as good a defense under our sys- 
tem as if he were rich.” 

This is a book which could be read to 
advantage in every American home, for it 
is the story of a noble American, a true 
patriot, a born leader. Perhaps Judge 
Medina’s greatest contributions to us all 
are his deep belief in our country and his 
unflagging faith in personal integrity and 
morality—Joun C. Nerr, G-2, 77th Or- 
ganized Reserve Division 


Unconditional Hatred. By Capt. Russel! 
Grenfell, R. N. New York: Devin 
Adair Company. 269 pp. $3.75. 


ET has become so ymmonplace to blame 
Germany for all the wars and rumors of 
wars which have beset mankind during the 
last century and a half that it is refresh- 
ing to find a British sea dog (and an un- 
usually articulate one) who disputes this 
theory—and with figures that appear ir 
refutable. Thus, fer the period 1815-1907, 
he credits Britain with ten wars, Russia 
seven, France five, Austria three, and 
Prussia-Germany, three. 

Blame for the First World War he at- 
tributes (quoting in turn three distin 
guished writers, one British, one Ameri- 
can, and one French) to Serbia, Russia, 
and France, in that order. The commit- 
ment of Britain to participation in that 
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insure faster starting... 
peak engine operation 
without lengthy warm-up! 


Sonth Windi 


Model 939-A24 


COOLANT HEATER 


deliwew 15,000 biie/he. to coolant! 


A 
6) 78 


Here is a coolant heater that gives you all the advan- 
tages of “inside-out” heating, that offers rapid engine 
and battery warm-up, that will maintain normal en- 
gine temperature on a moving vehicle. These functions 
insure faster starts, less engine wear, and longer bat- 
tery life. Here is a coolant heater that is: 


COMPACT— approximately 6 inches in diameter, and 15% 
inches long. 

POWERFUL—delivers 15,000 BTU/hr. to coolant, with ap- 
proximately 6,000 BTU/hr. of hot air available for other uses. 
SIMPLE —coolant intake and outlet on heater connect directly 
to cooling system. Coolant may be circulated either by thermo- 
syphon action, or by electric water pump. 


JUST CHECK THESE MAJOR FEATURES! 
1. Will maintain a specified coolant temperature by 
cycling automatically between high and low heat. 

2. Can provide intermittent or constant heat to bat- 
tery. 

3. Will operate satisfactorily on a moving vehicle. 

4. Will withstand exhaust restriction equivalent to 
more than 125 feet of 1% inch exhaust pipe. 

5. May be mounted horizontally or vertically. 

6. Easy installation as a result of package design in- 
corporating self-contained fuel valve, cycling switch, 
and overheat switch. 

7. Specially designed combustion chamber to prevent 
formation of carbon on water jacket walls. 

8. Combustion blower fan powered by reliable ball 
bearing motor. 
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9. Unit radio suppressed to latest requirements of 
MIL-S-10379. 

10, Unique design allows for low production cost. 
11. Service parts interchangeable with those of South 
Wind Model 978 personnel heater. 


Do You Have a Heating Problem? Write today for the 
experienced counsel of South Wind field engineers 
about any problem in pre-heating. The wide range of 
South Wind Heaters includes 15,000 — 20,000 — 30,000 — 
50,000 — 60,000 — 100,000 — 200,000 — 600,000 — and 700,000 
BTU/hr. capacities. Write South Wind Division, Stewart- 
Warner Corporation, Indianapolis 7, Indiana. 
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Eliminate costly manual marking of 
projectiles, canisters, other cylinders 


“AUTO-CYLINDAPRINTER 


prints cylindrical products and containers* auto- 
matically on the production line. Prints complete 
identification legends, lot numbers, code-dates in 
almost any color... assures clean, permanent, consistently uniform impressions. 
Designed for quick, easy copy changes... minimum maintenance. Operates at 
speeds to 100 units per minute. *as small os 1” x 14”... as large as 12” x 48” 


Write for descriptive ‘‘AUTO-CYLINDAPRINTER”’ literature 





AG ADOLPH GOTTSCHO, INC. 
6 Hillside 5, N. J. 
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Round Wire to 0.00015” 
diameter. Ribbon rolled to 
0.0001” in thickness. Close 
tolerances held on all spe- 
cifications, 


development and production metallurgists 
SECON METALS CORPORATION 


7 Intervale Street, White Plains, New York 
White Plains 9-4757 
Write for Pamphlet O 
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holocaust, one in which he maintains she 
properly had no part, he ascribes to a 
casual suggestion in January 1906 by Sir 
Edward Grey, Foreign Secretary, to Mr. 
Haldane, Secretary of State for War 
Grey asked Haldane to initiate exchanges 
between the British and French General 
Staffs looking toward a concert of opera- 
tions in the event of war in Europe, and 
Haldane agreed to do so 

“The million men who were later to be 
killed as a result of this . . . conversation 
could not have been condemned to death 
in more haphazard a fashion.” 

Comes World War II. Again, holds 
Grenfell, it was an insensate act for 
Britain to guarantee Poland's integrity, 
and thus she found herself once more em- 
broiled in an affair not properly hers and 
destined eventually to bring her close to 
utter ruin. As to responsibility, Grenfell 
points out that Germany had as much 
right to the Polish Corridor as had 
France to Alsace-Lorraine. 

But this the two crusaders, Churchill 
and Roosevelt, disdained to consider. In 
stead they delineated Germany as a sort 
of two-headed monster, conceived in and 
dedicated to iniquity. Their only object 
became the destruction of “the twin roots 
of all our evils, Nazi tyrrany and Prussian 
militarism 

But it would seem that neither Churchill 
nor Roosevelt was capable of seeing be 
yond the end of his own nose. Crush 
Nazism and Prussianism they did. But 
what was their plan for a postwar Eu 
rope? Apparently none. Within five years, 
despised and defeated Germany was being 
urged to rearm—to protect Britain and 
America against an erstwhile ally! What, 
then, did it avail to destroy her in the first 
place? 

For this, the good captain’s answer is 
obvious: To wit, that when politicians be- 
come crusaders they are very likely to 
sow the wind and reap the whirlwind. 
Whether one agrees with him or not, he 
writes entertainingly, forcefully, and, to 
me, convincingly. This is an important 
book. I salute the captain for a grand job 
—Carvin Gopparp. 


Economics of National Security. Second 
Edition. By George A. Lincoln. New 
York: Prentice-Hall, Inc. 643 pp. 
$6.75. 

Tuis second edition of “Economics of 

National Security” is a complete revision 

of the 1950 edition. The book is divided 

into four principal parts. The first section 
gives the history and description of the 
problem, with considerable emphasis on 
government. The second section describes 
the resources which produce military 
power and discusses their management on 
a plateau of preparedness and in an emer- 


gency. 
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American Ordnance Association 
BOOK SERVICE 


Book of the Month for March 


THE ATOMIC SUBMARINE AND ADMIRAL RICKOVER 
By Clay Blair, Jr. 


The amazing story of the world’s first nuclear-fueled submarine and the indomitable 
man who built it. The controversial account of Rickover’s fight for his own and his 
boat’s success, may be questioned for years. But the Nauritus is fact—a true submer 
sible with globe-circling range. She puts America immensely ahead in the research re 
quired for eventual use of atomic power for both peace and war. Retail, $3.50. To 


Members, $3.15. 


TOMORROW'S AIR AGE THE FALL OF THE PHILIPPINES 
By Holmes Alexander U.S. Army in World War Il 


The War in the Pacific 
An excellent portrayal of the impact of the 
air age in the immediate and foreseeable By Louis Morton 
future. Written for the layman, but inter 
esting reading for all. Retail, $3.00. To 
Members, $2.70. 


Bataan and Corregidor were grievous de 
feats. Yet, following Pearl Harbor, they 
seemed to many to be moral victories. 
Louis Morton has made the most of the 


The Original Confederate Colt bitterly controversial records of the epic 


s rgle. Retail, $5.25. To Members, "2. 
By William A. Albaugh I UGA. HORAN, 95.25, SS Momenan, B64 


ich ). Ste 
and Richard D. Steuart TOMORROW! 


A 62-page researc h study on Confederate By Philip Wylie 
firearms, especially the Leech & Rigdon . 
and Rigdon Ansley revolvers. Mr. Al In this novel Mr. Wylie describes a future 
baugh, using collaborative data from the atomic attack on American cities and 
late Richard D. Steuart, fortified by his stresses the vital necessity for adequate 
own experience and scholarship, has pro civil defense. Retail, $3.50. To Members, 
duced an especially worth-while contribu $3.15. 
tion to the history of American arms. Re 
tail, $5.00. To Members, $4.50. 
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UNITED STATES DESTROYER 705 Mills Building, Washington 6, D. C. 
OPERATIONS IN WORLD WAR II ape ant 
1 certify that | am a member of the A.O.A. 


By Theodore Roscoe Please send me, postpaid, the following books: 
Technical Research by Rear 
Adm. Thomas L. Wattles 


Nearly a thousand “tin cans” served; ten 
per cent of them were sunk. As the “work 
horses of the Navy” they covered every 
mile of sea and achieved a record un 
equaled for aggressiveness and valor. His 
torically accurate and complete, this factual 
record covers both destroyer tactics and Address 
fleet codrdination. Retail, $10.00. To Mem 
bers, $9.00. 


(ple ase print) 


City, Zone, State 
(Check must a 
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For Your Steel Requirements... 


Specify 
Relianee SPECIAL STEELS 


Steel purchasers can’t guess . . . they must know the 
steel they specify will meet particular requirements. 
Too much is at stake in the manufacture of any product 
to permit guesswork on the quality of steel from which 
the product is being made. It is this quality that deter- 


mines the excellence of the final result. 


This is why we, at Reliance, place ourselves and our 
modern plant at your service to provide special quality 
steels to meet your specifications. Our cold finished 
steel, produced on modern equipment by experienced 
personnel, must meet rigid inspection and quality control 
checks during every step of production by our chemical 
and metallurgical laboratory staff. Our steel in rounds, 
squares, flats or special shape sections in wire sizes 
020 x 020 x '2 to “sin coils or cut to length all undergo 
rigid Eaton-Reliance inspections regardless of type: cold 
drawn, cold rolled, centerless ground, carbon, alloy, 
stainless, K-Monel, bronze or aluminum. 

Our steel mill produces ball and roller bearing 
quality, key stock, cold heading quality spring steel 
whose surface tolerance, physical specifications and 
machineability must meet specific requirements. Let 
us help cut your production costs with fine quality steel. 


Send for Further Information 


EATON MANUFACTURING COMPANY 
a0") RELIANCE DIVISION 


OFFICES and PLANTS 510 Charles Avenue, SE, Massillon, Ohio 


Salea Offices: 
Chicago * St. 


Cleveland * Detroit 
Montreal 


New York * 
lovis * Son Francisco * 
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The third section treats of finance and economic stabilization 
under emergency conditions, and the fourth and final section 
deals with international aspects and the effect of these aspects on 
our way of life. 

This book is concerned with managing America’s resources for 
defense and is so subtitled. The author and his associates have 
written as individuals and have presented personal views on 
some controversial subjects but have, at the same time, indicated 
enough of the counterarguments to provide a basis for individual 
conclusions. 

The primary objective of the book, as set forth by its author, 
is to make the reader aware of certain important problems of 
national security and the cost thereof, both in money and in 
measures affecting the lives and livelihood of the individual 

The main weakness of this work is that it covers too much in 
few pages, but this 
busy individuals. There are other books which give more space 


too may constitute a recommendation to 
to such matters as stabilization controls, but they are particularly 
out of date on the continuing problem of high military expendi- 
tures. This book is likely to be the only one looking “across the 


board” for some time.—Joun D. BIL_InGsLey. 


Scientific Research and Development in American Industry 
—A Study of Manpower and Costs. U. S. Department of 
Labor, Bureau of Labor Statistics and Department of De 
fense. Washington: U. S. Government Printing Office. 106 
pp. $0.50. 

THIS review of research and development in industry was 

based on a comprehensive survey of nearly 2,000 companies with 

about 6.5 million employees and represents a good cross section 
of American industry. 

the reflects the effects of the 

might be of interest to both Government and industry planners 


Since survey Korean war, it 
and educators in pointing out the areas which, from a man- 
power standpoint, might prove to be critical in any all-out war 

It is believed that this reference booklet should also prove of 
interest to Government research and development and procure- 
ment personnel in assisting them in evaluating potential re- 


search and development contractors.—S. M. SMOLENSKY. 


Beyond Containment. By William Henry Chamberlin. Chi- 
cago: Henry Regnery Company. 406 pp. $5. 
THE author of this book has presented as impartial a picture 
as is probably possible of a subject that is still unfinished current 
history. He not only gives a clear account of our hapless deal 
ings with the Soviet rulers since 1941 but goes back to show 
that the historical record of a long diplomatic history should 
have alerted our officials to the impossibility of making treaties 
with a government that does not recognize moral standards 
Deceit and treachery in international relations and contempt 
for its own people had long the the 
Czarist Government, and the Soviet leaders continued that policy 
on an even more audacious scale and for a more diabolic purpose. 
During the Russo-Japanese War the United States got the 


been characteristics of 


Russian Government off the hook by a forced peace that saved 


it from revolution. But that government did nothing to better 


the position of its people or to improve international relations 
Secretary of State John Hay said at that time: “Russia's vows 


And 
diplo- 


are as false as dicers’ oaths when treachery is possible.” 
President Theodore “Her (Russia’s) 
matists lied to us with brazen and contemptuous effrontery.” 


Roosevelt said: 

In spite of the record we treated in almost childish simplicity 
with Soviet leaders whose promises had never been kept, and 
our diplomats bargained with these characters, not at the com- 
mand of the American people, but without letting the people 


know what was going on. 
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EMARKS Is that cost- 


Saving idea wasting away in 

a notebook? Then why not 

let expert Bundy engineers help 
bridge the gap between idea and 
finished product. They offer 
you specialized engineering 
skills, unmatched fabrication 
facilities, plus the priceless 
extra of Bundyweld, the only 
tubing double-walled from a 


Single strip (see below). TABLE 


WRITE today for catalog for help 


in developing your tubing ideas. 
BUNDY TUBING COMPANY, DETROIT 14, MICH. 
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TUBING 


Bundyweld, double- 
walled and brazed 
through 360° of woll 
contact. 





BUNDYWELD TUBING. 


DOUBLE-WALLED FROM A SINGLE STRIP 
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Monel tubing 
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leakproof 
High thermol d 


Lightweight 





High bursting point 
High endurance limit 
Extro-strong 
Shock-resistant 
Ductile 


Tokes plastic , on 
Takes plating 

Bright and clean 

No inside beod 
Uniform 1.0., 0.0. 


Conn.: Korhumel Stee! & Aluminum Co. 117 E. Washington St. © Cambridge 42, Mass. Austin-Hostings Co., inc, 226 Binney St. 
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‘erento 5, ‘Ontario, 
ere sold by distributors of niche! and nickel alloys in principal cities. 


825 








ORDNANCEMEN 


show your colors! 


As an A.O.A, member you'll want to wear the 
ofhcial insignia of the Association on fitting 0c 
casions, and display the plaque and membership 
certificate in your home or office. Insignia are in the 
attractive ordnance colors—maroon and gold. 

Indicate your preference below and return this 
form with your check to A.O.A, headquarters. Post 
age is prepaid to domestic destinations. 


Quantity 
Desired Amount 


Lapel Emblem 
(bronze) 
81.50 


Lapel Bar 
(bronze) 
81.00 


Ribbon Lapel 
Rosette 
81.00 


The Medal 
(bronze) 
82.50 


Wall Plaque (8” x 9”) 
$3.00 


Bar Ribbon, 50¢ 


Ribbon (144"') 
$2.00 a yard 


OTHER # 
INSIGNIA 
Lapel Ribbon ('4”) 
$1.50 a yard (S0¢ %4-yd.) 


Membership Certifi- 
cate, $1.50 


Federal tax included in prices 
A, 
Ww Ww W 


Return to: AMERICAN ORDNANCE ASSOCIATION 
705 Mills Building, Washington 6, D.C. 


Please send me insignia as indicated above. My check for 
$ is enclosed. Mail to: 


Name ol member 


Street Address 


Zone State 











Book Reviews 





After 1941 the American public was 
flooded with propaganda about “our gal- 
lant democratic ally” without a word of 
the brazen effrontery of the Soviet de- 
mands. It is inconceivable that the Con- 
gress or the people would have consented 
to the Yalta Agreement, which the Ad- 
ministration accepted as a solemn treaty, 
if they had been told the plain facts about 
it, especially the endorsement by the 
United States of the principle of human 
slavery, one feature of which was barter- 
ing Christian Poland to the godless slave 
state and another allowing Soviet use of 
German prisoner labor as a source of 
reparations. 

It is a long and harrowing story that is 
told in this book, down through our be- 
wildered handling of China, through the 
statements of our officials which gave the 
Kremlin the impression that the time had 
come to take over Korea for a march on 
Japan, to recent days when we haggled 
with the Communists over non-Communist 
prisoners to whom we had promised free 
dom if they would surrender to us 

Churchil! made strong efforts to im- 
press on our officials at Potsdam the dire 
consequences of the suicidal policy of 
snatching at every diplomatic bait of the 
Communists, and he begged that the 
American Army not be withdrawn but be 
kept at full strength at the extreme ad 
vance until the Russians had fulfilled their 
promises. The author of this book does 
not advance his own opinions, he lets 
events speak for themselves 

After a brilliant analysis of the whol 
background the author fails to give the 
answer expected by the title of the book, 
“Beyond Containment.” There is an im 
plication that the policy of keeping the 
Communist empire within its present 
boundaries is not peace and cannot be 
peace. Its cost, measured in dollars, is as 
great as a perpetual major war. After 
documentary proof that the Soviet Gov- 
ernment has not changed its policy of de- 
termination to destroy all spiritual and 
political freedom in the world, it is left to 
the reader to judge whether the hundreds 
of millions of people who have been en 
slaved by the Soviet machine will ever be 
delivered by anything but force 

None of the political problems of the 
international situation have an answer in 
the book. Only one thing becomes evident 

-whether democracy itself can continue 
to exist under a system of diplomatic 
secrecy 

It is apparent from the words of the 
Soviet leaders themselves that they feel 
that they can attain their ends without a 
hghting war—that the continual drain on 
the resources of the Western nations will 
bring the continuing compromises which 
will attain the ends.—Grorce S. Brapy 
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PHOSPHATE 


COATINGS TO 


MAKE YOUR PRODUCT DURABLE’ 


PIONEERING 
RESEARCH 
AND 
DEVELOPMENT 
SINCE 1914 


For more than a third of a 
century, ACP research chem- 
ists and ACP technical repre- 
sentatives in the field have 
pioneered in the science of 
metal preservation. They have 
developed surface treating 
chemicals which either protect 
metals directly, or create a 
superior bond for decorative 
and protective paint finishes, 
and now, ACP chemicals and 
processes are being used the 
world around to reduce costs, 
speed production and add to 
the 
products. 


life-span of countless 


ACP metal protective chemi- 
cals include: protective coat- 
ing chemicals for steel, zinc 
and aluminum; metal cleaners 
and rust removers; final rinse 
controls; pickling acid inhibi- 
tors; copper coating chemi- 
cals; soldering fluxes; alkali 
cleaners and addition agents; 
copper stripping and bright- 
ening solutions. 


Detroit, Michigan 
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AMERICAN CHEMICAL PAINT COMPANY 


General Offices: Ambler, Penna. 
Niles, California 


PAINT BONDING 


‘“ ” . . . . . 
GRANODINE’””® zinc phosphate coatings improve paint adhesion 
on automobiles, refrigerators, projectiles, rockets, and many other 


steel and iron fabricated units or components. 


“LITHOFORM’” zinc phosphate coatings, make paint stick to 


galvanized iron and other zinc and cadmium surfaces, 


® : : va : , 
“ALODINE”™ protective coatings provide improved paint adhesion 
and high corrosion-resistance for aircraft and aircraft parts, awnings, 
wall tile, signs, bazookas, and many other products made of 


aluminum. 


RUST PROOFING 


“PERMADINE”® zinc phosphate coatings provide rust and cor- 
rosion proofing for nuts, bolts, screws, hardware, tools, guns, cart- 


ridge clips, and many other industrial and ordnance items. 


PROTECTION FOR FRICTION SURFACES 
“THERMOIL GRANODINE”® manganese-iron phosphate coat- 


ings provide both rust proofing and wear resistance — anti-galling, 


safe break-in, friction on rubbing parts. 


IMPROVED DRAWING AND COLD FORMING 


® . . . . 
“GRANODRAW”™ zinc phosphate coatings make possible im- 
proved drawing, cold forming and extrusion on such steel products 
as sheets for stamping, bumpers, parts to be formed, prior to plating 


or painting, cartridge cases, etc. 


*Made, Sdid, and Serviced By A Pioneer 


In Protective Coatings For Metals... 


Windsor, Ontarlo 








HAPPY SAFER LANDINGS! 


Bigger, heavier and faster—today’s carrier-based -air- 
craft take off and land on the same carrier their World 
War II ancestors used, but it’s a lot safer these days. 

Thanks to your Navy’s canted deck principle . . . to 
the modern catapults and arresting gear... the acci- 
dent rate has been dramatically lessened. 

E. W. Bliss Company is proud to be a member of the 
research and development team that makes these life- 
saving advances possible, proud to manufacture cata- 
pulting and arresting gear for the Navy’s finest ships, 
proud to have its maintenance specialists chosen to 
service this equipment on 
aircraft carriers. 

Easier getaways, too. Steam 
catapults, built by Bliss in co- 
operation with the U. S. Navy, 


launch jets in any direction 
relative to the wind. 
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-++ for contract ordnance projects 


E. W. BLISS COMPANY 
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Cast-Tu Vuserts 


The use and application of 
die castings is greatly extended by 
Precision’s ability to produce cast- 
ings with inserts of any other metal. 
This makes possible the production 
of completely integrated parts — 
functional, electrical, structural, etc. 


Since 1909 the name“PRECISION” has been thu symbol of highest quality in the die costing industry 
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Inserts can be cast in for functional 
and ornamental purposes. 


Shown are some examples 
of Precision die castings with such 
inserts as studs, screws, sleeves, and 
electrical components. 


A Precision engineer will be 
glad to discuss your problems. 


PRECISION CASTINGS CO., Inc. 
212 Walnut St., Fayetteville, N. Y. 


Syracuse, N. Y. 
Kalamazoo, Mich. 
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Cleveland, O. Chicago, Il. 
Cortland, N. Y. 
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Rubbish Disposal I only ONE of the Cost Cutting jobs 
| for the Dempster-Dumpster 


in your plant. 


It’s amazing, almost to the point 
of fantasy, yet so soundly real, what 
the minds of men in all types of in- 
dustry have cooked up for more 
efficiency and reduced costs with the 
Dempster-Dumpster. 


Hundreds of plants are handling 
materials of practically every descrip- 
tion with one truck-mounted Demp- 
ster-Dumpster serving scores of de- 
tachable containers. Here are just a 
few. Oils, gases, and liquids handled 
in our Tank Type Containers 
tools and equipment in our Tool 
Shed Type Container . . . containers 
on casters placed for receiving steel 
chips from lathes or at conveyors for 
receiving finished products . . . con- 
tainer with doors and windows, re- 
placing shacks for plant guards or 
nightwatchmen . . . containers built 
to handle chlorinator ash residue of 
approximately 1500° F. and there are 
dozens more. 

Containers are placed wherever 
material accumulates, When loaded 
each is picked-up, hauled and 
emptied (as illustrated above) . . . or 
load set down intact. The entire op- 


One Dempster-Dumpster Handles All Containers . 


DEMPSTER BROTHERS, 


830 


eration is handled by only one man, 
the driver, by hydraulic controls in 
cab, 

The containers are built in capac- 
ities up to 12 cu. yds. and each is 
designed to suit the materials to be 
handled—be they bulky, light or 
heavy . . . solids, liquids or dust. 


One Dempster-Dumpster, with 
driver, does the work of 3 to 5 con- 
ventional trucks eliminates 
trucks and crews standing idle .. . 


934 Dist Bidg., 


én Ge Bes cas 


Knoxville 


eliminates rehandling of materials 
and increases efficiency and good 
plantkeeping. 

If you have even any remote idea 
that this equipment could be adapted 
to your operation, by all means con- 
tact us because being without the 
Dempster-Dumpster System could 
easily be costing your company 
thousands of dollars annually. Manu- 
factured and sold exclusively by 
Dempster Brothers, Inc. 


All Designs 


17, Tennessee 
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AS THE automotive industry progresses—as the 
scope and problems of parts manufacturing be- 
come larger and more complex—industry leaders 
are turning to The Midland Steel Products Com- 
pany of Detroit and Cleveland for an increasing 
number of production services, 

The versatility of Midland engineers and manu- 
facturing facilities has been of invaluable assist- 
ance to those concerns who require high-quality 
parts in large quantity at the most economical 
cost. For Midland is one of the principal—and 
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IDLAND 


of frames, power 
control equipment, 


most-experienced—producers 
braking equipment, door 
stampings, and various other units in this indus- 
try. Midland is also fully-equipped to develop, test, 
and perfect new parts. 

If you have a production problem, consult Midland 
now—and step ahead in automotive progress. 


THE MIDLAND STEEL PRODUCTS CO. 


6660 MT. ELLIOTT ° DETROIT 11, MICHIGAN 
q 
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IF YOU'RE LOOKING 


for a source for projectile rotating bands 


ee COME 


8% 


PLANTS IN DETROIT, MICHIGAN, AND DEC 
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to WOLVERINE 





Wolverine has produced millions upon millions of copper 
and gilding metal rotating bands for ordnance—a record 
which stamps Wolverine as a Number 1 supplier. And 


there’s a simple reason why: 


It's just that ordnance experts have found that they 
can count upon Wolverine to meet exacting government 


specifications. 


After all, Wolverine faces tough specs every day in pro- 
ducing tubing and tubular products of copper (and its 
alloys), aluminum, and electric-welded steel—for manu- 
facturing, chemical and petroleum processing, refriger- 
ation, air conditioning and other markets. 


And it all adds up to Tubemanship—the graphic word 
Wolverine uses to describe its skill, experience, research, 


and facilities. It's Tubemanship—in action! 


Write for a copy of Wolverine’s handy Statement of Scope 
—today! It’s jam-packed with the information you need. 
WOLVERINE TUBE DIVISION, of Calumet & Hecla, Inc., 
1499 Central Avenue, Detroit 9, Michigan. 





§ WOLVERINE TUBE DIVISION 
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A wheel’s work is never done 


Rolling or at rest . . . wheels have to take all kinds of stresses and strains, 
both expected and unexpected, under a bewildering variety of brutal hauling 
and loading conditions. 

Analyzing these stresses and strains ... and engineering wheels to withstand 
them with an extra margin of safety has been the business of Kelsey-Hayes for 
more than 45 years. That’s why manufacturers who keep American industry 
and the American people on the go look to Kelsey-Hayes for leadership in 


wheels. Kelsey-Hayes Wheel Company, Detroit 32, Michigan. 


KELSEY @HAYES 


World's Largest Producer of Passenger Car Wheels 
WHEELS @© BRAKES © HUBS © BRAKE DRUMS © SPECIAL PARTS FOR ALL INDUSTRY 





FACTS ABOUT 


Manufacturing skills support produca- | 
bility of Fairchild J44 turbojet engines 
for pilotless aircraft. 


CURRENT 
PROGRESS 








Ultra-sensitive equipment in modern 
laboratories aids in the search for new 
and better materials. 


Plant 3, Mineola, N. Y. 


This, the newest of three plants engaged in powerplant development and 
production, symbolizes the planned growth of the Fairchild Engine 
Division ... and the progressive spirit of an organization that has pio- 
neered in its field for over a quarter of a century. 

Within these modern, completely equipped plants — totaling almost 
one million square feet of floor space —a variety of special-purpose 
powerplants are being designed and produced for use on land, at sea i a a 
and in the air. These include the J44 turbojet engine, developed by of J47 ‘urbines, phase of large-scale 
Fairchild for the Navy and now in volume production tor each of component program. 
our Armed Services, new-type propulsion systems for 
underwater ordnance, and auxiliary aircraft engines... 


all in addition to a greatly expanding component F; 
ENGINE AND Aip 
PLANE CoRPoR 
ATION 


AIRCH 
te 


F 
ARMINGDALE VALLEY ST 


manufacturing program. 
Today, to meet these increased responsibilities, the 
Fairchild Engine Division is growing bigger ...to 


serve America better. 


REAM MINEOLA 


long Island, New York 


AIRCRAFT DIVISION, Hagerstown, Maryland 
ENGINE DIVISION, Farmingdale, N. Y. © GUIDED MISSILES DIVISION, Wyandanch, N. Y. 
SPEED CONTROL DIVISION, Wickliffe, Ohio © STRATOS DIVISION, Bay Shore, N. Y. 
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One of our most famous trail blazers and Indian fighters, 
Daniel Boone also ranks high on America’s honor roll 
of hunters. Like so many other historical “greats,” this 
rugged backwoodsman thrilled to the action and excite- 
ment that hunting provides. 

Boone’s diary contains many excerpts which reveal 
his enthusiasm for the sport. For example, describing a 
certain trek into the Kentucky wilderness, he wrote: 
“At this place we encamped . . . and began to hunt and 
reconnoiter the country. We found an abundance of 
wild beasts of all sorts throughout this vast forest.” 
Whether tracking deer, bear or mountain lion, Boone 
experienc ed the same thrills and satisfactions that are 
still so keenly enjoyed by sportsmen today. 

Americans have long taken to hunting because it’s a 
sport that challenges wits, reflexes, stamina and skill. 
No other pastime can match it for adventure and deep- 
down pleasure. But hunting claims utle as an American 























heritage for other reasons, too. It helps build self-re- 
liance and endurance . . . helps mold character . . . and 
both are major contributions to the nation’s well-being. 

Today, America’s great tradition of hunting can be 
perpetuated only through thoughtful preservation of 
wild life. All over the country, hunting associations are 
cooperating with public agencies to promote proper 
conservation and management of our game resources. 
You can do your part in preserving hunting’s heritage 
by joining one of these groups now. E. 1. du Pont de 
Nemours & Co, (Inc.), Explosives Department, Wil- 


mington 98, Delaware. 


WRITE FOR FREE BOOKLET on how to start a 
rifle club 
men’s Service Bureau, Department D-2, Sporting 
250 EB. 43rd 


| 
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win Ranger Shooting Emblems. Sports 


Arms and Ammunition Institute, 


Street, New York 17, N.Y. 


DU PONT SPORTING POWDERS 


RES. U.S. PaT. OFF 


BETTER THINGS FOR BETTER LIVING... 
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Ingersoll-Rand uses 
Nickel Alloy 
Steel Gears 


For Increased Strength. . 


Heavier Loads... 
Longer Machine Life 


Maximum wear resistance... greatest surface com- 
pressive strength ...extremely tough cores that 
withstand shock loads as well as fatigue and bend- 
ing stresses... 


These are some of the properties you get in 
gears fabricated from nickel alloy carburizing 
steels. 


Furthermore, distortion that accompanies heat 
treating...a chief cause of noisy gears...is in- 
herently resisted by nickel alloy carburizing steels. 


Direct hardening nickel alloy steels are used 
for gears carrying heavy tooth loading in applica- 
tions where resistance to wear and sur- 
face compressive stresses is not quite 
so vital a factor. Here again, the nickel- 


a 
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THE INTERNATIONAL NICKEL COMPANY, INC. 
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A size 20 Ingersoll-Rand Multi-vane close-quarter drill 
reaming a one inch hole in a machine bed plate cast- 
ing. Extremely close quarter operations on much of 
today’s modern machinery has created a demand for 
powerful tools capable of getting into narrow corners 
for such operations as drilling and reaming of holes. 
And it poses the problem of getting gears which are 
small enough for the job, yet tough enough to trans- 
mit high torques. Ingersoll-Rand Company engineers 
specified a nickel alloy steel for the bevel gears and 
pinions in that company’s pneumatically operated 
close-quarter drills, 


containing steels develop the required strength 
more consistently and in heavier sections than 
carbon steels, and are generally more resistant to 
shock, fatigue and multi-axial stresses. Distortion 
resulting from heat treatment may be minimized 
by using nickel alloy steels. And, their machin- 
ability before final heat treatment is very good. 


When you face revised stress analysis due to 
design changes...or changed fabricating methods 
that demand improved response to heat treating 
...remember that the many standard grades of 
nickel alloyed steels permit specifying the particu- 
lar type which provides the best set of properties 
for any reasonable fabrication and service demands, 


Investigate all the benefits nickel alloy steel 
gears can give you. Send us details of your problems 
for our suggestions. 


G67 WALL STREET 
NEW YORK 5,N.¥. 
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This valve is a Spendthrift 


B.. it needn't be! Valve clearance 


trouble, with resulting fuel and power 
waste, is easily detected by the Sperry 
Engine Analyzer. By using vibration 
analysis to check each cylinder under 
normal operating conditions, valve 
clearances can be adjusted for smoother 
engine performance. Result . . . engines 
develop full power—run cooler—use less 
fuel—last longer. 

Vibration analysis, exclusive with 
the Sperry Engine Analyzer, can be 
employed either in flight or on the 
ground. When using the Engine Ana 
lyzer, valve clearance can be easily 
checked at each inspection and over- 
haul—a profitable procedure for airlines 
and executive aircraft operators. 


In addition to vibration analysis, the SPERRY PORTABLE ENGINE ANALYZER 
Sperry Engine Analyzer also provides 
detailed ignition analysis. It imme- 
diately detects, locates and identifies 
irregularities in aircraft power plants 
either during flight or on the ground. 
Aside from saving ground maintenance 
time, the Engine Analyzer enables 
the flight engineer to maintain proper 
operating conditions at all times 
and prevents unnecessary Component 
replacements. 

Our nearest district office will give 
you complete data upon request 





( ANALYTE? © MANUFS an ~ moe “me 
. OTHER U4. AND FOREIGN PATENTS 


cpt GYROSCOPE COMPANY 


GREAT NECK, NEW YORK + CLEVELAND « NEW ORLEANS + BROOKLYN «+ LOS ANGELES « SEATTLE « SAN FRANCISCO 
IN CANADA « SPERRY GYROSCOPE COMPANY OF CANADA, LIMITED, MONTREAL, QUEBEC 
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FORGED 


Lifted from a nearby preheating 
furnace by a giant manipulator, a 
350-pound forging blank is 
brought into position between the 
polished dies mounted in the huge 
Schloemann press. Then, 15,000 
tons of pressure flow the metal into 
a strong, complex shape—another 


quality Alcoa® Aluminum Forging! 


The difference between this forg- 
ing and others is more than a 
difference of size. The man at the 
manipulator, the man at the press 
control board are members of an 
Alcoa team which has had more 
aluminum forging experience than 
any other in the country. The alloy 
was developed, the dies were de- 
signed, and the metal-working 
temperature was selected by other 


members of this same Alcoa team. 


As load requirements mount, 
aluminum forgings become the 
obvious choice in more and more 
aircraft applications. Your nearest 
Alcoa sales office—listed under 
“Aluminum” in your telephone 
book—is your short cut to 65 years 
ofaluminum know-how. Aluminum 
Company of America, 850-C Alcoa 
Building, Pittsburgh 19, Penna. 


—R? Alcoa brings the world to your armchair with 
z O 4 SEE 1T NOW” featuring Edward R. Murrow, 
PE Tuesday everings on most CBS-TV stations, 





ALUMINUM 


ALUMINUM COMPANY OF AMERICA 
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Fast, continuous operation .. . 
The side-by-side arrangement of the 3 Danly Straight 
Side Presse allows pieces to move from press to press 


yn conveyers. The first press takes a blank and 


c 


performs a draw. Subsequent operations pierce 


a _~ and trim to complete a 14 cubic foot freezer back panel.” 
_ . Y Y ee ‘ 
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GENERAL ELECTRIC COMPANY meets light schedules 


on a wide variety of large stampings with 


DARILY PRESSES 


Today it’s 14 cubic foot freezer backs . .. tomorrow it may be any 
of 15 other stampings. With such frequent job changes and sched- 
ules pushing capacity to the limit, GE faced the problem of 
keeping production high and down-time losses low. 


The solution? They found it in Danly 500-ton Straight Side MECHANICAL PRESSES 
Presses... setting new performance standards in meeting the aa ae ere aa 
demands of one of the most intensely competitive markets in 
American Industry . .. demands for uninterrupted production runs 
with minimum down-time for job changes or routine maintenance. 


/ 
x 
/ 


This story is being repeated in leading stamping shops from If your manufacturing process involves high 
coast to coast... proof it pays top management men to be cost production and expensive dies, it will probably 
conscious instead of price conscious in picking mechanical presses. be worth your while to talk with a Danly 


Press Engineer. Call now—he will be glad to 


DANLY MACHINE SPECIALTIES, INC. discuss your specific problems. 


2100 South Laramie Avenue, Chicago 50, Illinois There is no obligation for this service, 


It costs less to run aa DANLY PRESS! 





RANGE OF MATERIALS 

Depending upon the specific 
properties required by the applica- 
tion, Arnold Tape-Wound Cores 
are available made of DELTAMAX 
.. + 4479 MO-PERMALLOY ... 
SUPERMALLOY . MUMETAL 

. 4750 ELECTRICAL METAL... 
or SILECTRON (grain-oriented 
silicon steel). 


RANGE OF SIZES 

Practically any size Tape-Wound 
Core can be supplied, from a frac- 
tion of a gram to several hundred 
pounds in weight. Toroidal cores 
are made in twenty-two standard 
sizes with protective nylon cases. 
Special sizes of toroidal cores—and 
all cut cores, square or rectangular 


838 


cores—are manufactured to meet 
your individual requirements. 


RANGE OF TYPES 

In each of the magnetic materials 
named, Arnold Tape-Wound Cores 
are produced in the following 
stands ard ay thicknesses: .012”, 
.008", .004”, .002”, .0O1' , 0005”, 
or 00025” , as required. 


PE-WOUND CORES 


JUST NAME YOUR REQUIREMENTS 








lpplini 


Let us help with your problems 
of cores for Magnetic Amplifiers, 
Pulse Transformers, Current 
Transformers, Wide-Band Trans- 
formers, Non-Linear Retard Coils, 
Peaking Strips, Reactors, etc. 


Address: ENG. DEPT. O 








ySussipiany of ALLEGHENY ‘LuDLUM: ‘STEEL CORPORATION 


_ General Office & Plant: Marengo, Minois - 
DISTRICT SALES OFFICES .. . New York: 350 Fifth Ave.. 


tone Bivd. 


Boston: 200 Berkeley St. 
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BUSINESS METHODS AND IDEAS 


New Ways To Simplify Personnel Work 


Mean More Efficient Administration... Tighter Control Over 
All Personnel... Reference Time Cut To Seconds! 


TOU LLULLLL 
teehee 
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One company now finds it takes only 
a few seconds to find wanted facts 
about any one of its 5000 employees! 
What’s more all pertinent informa- 
tion is visibly signalled so that even 
such things as in-grade pay increases 
are handled automatically by clerks 
... thus relieving plant supervisors 
of the necessity of keeping and 
watching records ...and assuring 
greater accuracy with much 
clerical effort. 

Previously, the personnel record 
for each employee of this company 
(Union Bag and Paper Corporation ) 
consisted of an ordinary file folder 
into which papers were placed. In the 
event of a job change, rate change, 
credit or other reference, contents of 
the folder were leafed through until 
the proper sheet was found... and 
more often than not its contents 
completely disarranged! 


less 


Classifile Personnel Folders equipped with 
Kompakt 


opposite ends, lock all papers in position. 


fasteners, one on each side at 


Let us show you how all this was 
changed so easily by the use of 
sturdy Classifile Personnel Folders 
fitted with space-saving patented 
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Kompakt fasteners...which securely 
lock an employee's various groups of 
papers to the pages of this book-like 
folder... preventing accidental loss 
of a paper or disarrangement — even 
if the folder should be dropped. 


Pertinent Information Visibly 
Signalled 


Even more important, let us show 
you how easily and quickly all essen- 
tials of a paper are posted to the 
Kardex visibly signalled record, be- 
fore it ever goes into the personnel 
folder. Hence, the Kardex at all 
times reflects at a glance, a complete 
picture of what is in the file. Con- 
densed personal data from the appli- 
cation and a complete, active service- 
record is constantly at finger tips, 
for instantaneous reference and use. 


Fire Protected Equipment 


All personnel folders at Union Bag 
& Paper Corporation are housed in 
temington Rand certified insulated 
Safe-Files ... and all Kardex person- 
nel records are housed in certified 
insulated Safe-Kardex. This equip- 
ment assures protection from the 
ravages of fire. Let us show you why 
more companies everywhere are find- 
ing such protection pays, and are 
turning to certified insulated equip- 
ment for personnel records. 

Get the full story, “How Reming- 
ton Rand Systems Simplified Per- 
sonnel Records at the Union Bag & 
Paper Corp. of Savannah, Ga.” Circle 
CR906., 


Neu key punched 


card machine 


High-Speed Collator, a 


for producing more 


timely 


reports and reducing man-hours 


New High-Speed Machines 
Accelerate and Simplify Produc- 
tion and Cost Records 


The High-Speed Collator with sequence 
check on both magazines, the Electronic 
Sorter with a speed of 800 cards per 
minute, and the 40-program, 150-card 
per-minute Electronic Computer, make 
possible the preparation of payroll, pro- 
duction, cost and inventory records at 
speeds previously unattainable. For de- 
scriptions of the speed and flexibility 
these machines can bring to your ac 
counting procedures, circle TM156, 


TM842 and TM887. 
Robot-Kardex Parts Control 
Boosts Record-Keeping 
Production 30% 


Eleven Robot-Kardex units control the 
inventory of more than 23,000 separate 
parts at Cummins Engine Co. 

Robot-Kardex 
posting time 
physical fatigue, employee turnover 

Get history, “How 
Robot-Kardex Parts Control 
Time and Money for the 
Engine Company, Inc. of Columbus, 
Indiana.” Circle CR909, 


saves up to 30°) on 


up to 59° on space 


valuable case 
Saves 
Cummins 


Room 1916, 315 Fourth Ave., New York 10 


Kindly circle the literature you desire 
CR906 CRYO09 


TM156 TM842 rM887 


City Tone State 
i 
— Profit-Building IDEAS For Business — 


! 
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Another Example 
of Beaird Manufacturing Skill 


GRADE “AA” AMMUNITION 


Ordnance shells, rolling off Beaird production lines are the most desirable shell 
which can be produced. Graded as “AA” they are the result of advanced manu- 
facturing techniques developed by Beaird production men and close supervision 
by Beaird foremen. Beaird has devoted nine of its thirty-six years to producing 


ordnance ammunition. 


THIRTY-SIX YEARS’ EXPERIENCE in manufacturing 
a wide variety of products have made Beaird 

unusually well equipped to handle large production 
orders of ordnance materials. 


Central location near Southwest ports Experienced engineering staff Ample supply of skilled labor 


Trained inspection department Modern manufacturing facilities 


THE J. B. BEAIRD COMPANY, INC. Shreveport, Louisiana 


— 


PACKAGEO LP GAS SYSTEMS CAST STEEL ANHYDROUS AMMONIA PRESSURE 
COMPRESSOR PLANTS FITTINGS EQUIPMENT BULK STORAGE 


MACHINING FABRICATING STEEL WAREHOUSE 
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AIRCRAFT DIVISION 





Serving the Aviation Industry 


AFTERBURNER 


: wi ' ; for Westinghouse engines 
.--@8 prime contractors to the United States Govern- a ae 


ment and sub-contractors to Douglas, Northrop, 
Convair, Lockheed and Westinghouse. Rheem Aircraft 
and Missile Division is currently building the after- 
burner, pictured here, for the Westinghouse J-40 


engine used by the U.S. Navy. 


RHEEM Manufacturing Company +++ Aircraft Division, Downey, California 
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SPECIALIZED creme: 
METAL 
WORKING 


Press with Hydraulic Ejector and Die Cushion 





@ Here, it's H-P-M's recognized 
experience that pays off! As the leading 





builder of special presses for America's 
ordnance industry for shell and 
cartridge case production, straightening 
gun barrels, armor plate and many other 
specialized metal working jobs, H-P-M's 
performance is a matter of record 
Capitalize on H-P-M's 76 years of 
specialized experience invite us 


in at the planning stage 


THE 
HYDRAULIC PRESS 
MFG. COMPANY 


‘ 
On ‘ Aa 


A FEW OF THE HUNDREDS OF USERS OF 
H-P.-M ALL-HYDRAULIC FASTRAVERSE PRESSES 


American 
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How Business Uses 





IBM’s Great Electronic “701” 
for Data Processing 


This giant computer, located in IBM’s 
main New York office, is one of 12 al- 
ready in use. It has been working at top 
speed from 16 to 24 hours a day ever 
since it was installed. 

It has been solving business and scien- 
tific problems requiring as little as one 
minute of machine time and as much as 
50 hours. 

Its versatile abilities have been put to 
work at everything from allocating de- 
partmental costs for a bank to calculating 
design specifications for heavy industry. 


It has helped a petroleum company blend 
its gasolines and figured out a multi- 
million dollar annual budget for a com- 
plex supply operation. 

Perhaps of even greater significance 
and promise is the machine’s successful 
solving, through linear programming, of 
highly complex business problems using 
the new techniques of operations research. 

In the solution of the wide variety of 
problems suited to its great capacity, the 
“701” does the job with tremendous sav- 
ings in time and money for its users. 














Headquarters for Data Processing in New York City is IBM's Scientific Computing Service 
at 590 Madison Avenue. Here, the first “‘701"’ was installed last April. Since then, IBM's assembly 
line production methods have resulted in the delivery to industry and government of eleven more 
of these electronic giants. And more are coming off the lines at regular intervals. 
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Electronic Computing Machines 
590 Madison Avenue, New York 22, N. Y. 





LET RIVERSIDE 


fulp solve 


YOUR CASTING 
PROBLEMS 


Riverside Foundry is ready to give you excellent service on cast armor 
and all types of QQS 681-B materials. In fact, any steel casting speci- 
fications for which your contract might call. We have a full staff of 
men who have spent years producing ordnance material. 


Our customers include many great names of American Industry: 
Chrysler, American Locemotive, International 

Harvester, Fisher Body and Ford Motor Company. 

Ask them about Riverside. 


Call or write us at Riverside today. 





For a dependable qualified source of steel cast- 7 
ing requirements, see Riverside. You give us your 
drawings. The rest of the job is ours. Save your- | 
self time, worry and loss of production. We are __ 
ready to do a complete job for you on any cast- 
ing requirement. 


The big modern Riverside 
Foundry at Bettendorf, lowa 
has the best equipment to do 
the best job. 


(OW A'S LARGEST INDEPENDENT FOUNDRY 


iverside Foundry 


Bettendorf, lowa Dovenport txchonge 6-357) 
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BRISTOL 269 ain St. 2-6371 


BOSTON 
517-A Park Square Bidg. Hancock 6-9867 


KANNAPOLIS, N.C. P.O. Box 1086 2-318) 
NEW YORK 1775 Broadway Circle 6-1540 


PHILADELPHIA 
850 East Luzerne St. Garfield 3-4136 


Re Se gee 43 te 3 
ye ; SYRACUSE 2360 James St. 73-5195 
mee DETROIT 


122 General Motors Bidg Trinity 2-4700 
CINCINNATI 
107 Carew Tower Main 5783 
CLEVELAND 
S113 W 


4 


110th St. Winston 1-5454 
INDIANAPOLIS 
1357 W. 18th St. Imperial 4680 
PITTSBURGH 
Cathedral Mansions Mayflower 1-8100 
CHICAGO 
3 0. Michigan Ave. Wabash 2-5875 
DAVENPORT 
2212 E. 12th St Davenport )-7522 
KANSAS CITY 
1021 E. Linwood Blvd. Valentine 4939 
MILWAUKEE 
647 W. Virginia St. Broadway 6-9460 
ST. LOUIS 
3001 Washington Blvd. Franklin 6533 
LOS ANGELES 
5035 Gifford Ave. Logan 8-230] 
BERKELEY 
1716 Fourth St. Landscape 6-8750 
SEATTLE 5000 First Ave. S. Lander 5920 





Close at hand to lend a hand! Whenever a design 
calls for ball bearings, call in your New Departure 


sales engineer. You'll find that he’s a specialist in 

solving anti-friction problems. You'll find, too, that ¥ . W | - ° RT : i 
he cooperates efficiently with your designers and 

engineers. He’s backed by the industry’s most com- BALL BEARINGS 
plete research and manufacturing facilities. What- 


ever your ball bearing needs, be sure to talk them over 
with a New Departure sales engineer. 
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d FACILITIES 
Serving Many 
Industries 


Pressed Steel Car Company offers a broad range of products and serv- 
ices available to industry throughout the world. Alert to new processes 
and technological advances, Pressed Steel Car Company throughout 
the years has maintained a reputation for more efficient, higher quality 


products. 


ALL OUTSTANDING PERFORMERS — these products range from...... 


e Locomotives and trackwork to cookware 
e Agricultural and farm machines to milk cans 
e@ Railroad and industrial cars to oil pumping machinery 
e Engine lathes and conduit fittings to steel tanks 


e Power plants to cellular laminated containers and shelters 


New York 
Chicago 

Los Angeles 
Honolulu 


Products te Serve tadustry... farm... — py Railway Freight Cars (Maintine) + Industrial Railway Cars for agriculture, mining, construction, London 
factory and mill service + Permanet and Portable industrial Railway track Equipment + Locomotives f.4 maialine switching and all indus 
trial sallway service + Clay, Brick ond Tile Machinery + Railway inspection and Gang Cars « Weed Gurners + Unistrut Metal Framing Mexico City 
Hydraulic Pumping Units «+ Precision Deep Well Plunger Pumps * Steel Sucker Rods «+ Engine Lathes «+ Aircraft Landing Gear Shock ” 
Struts * Precision Gears & Gear Mechanisms «+ Dairy Cans & Equipment «+ Self-Closing Receptacles + Permanent Cookware + farm Manila 
Holding Tanks «+ ao Hoppers. * Alloy Stee! Containers + Oj! Storage Tanks * Rendering and Softening Tanks + Agitators +* Smoke Se 
Stacks * Dust Collectors + Coal and Ash Hoppers «+ Lock Nuts & Bushings * Couplings & Connectors «+ Fittings & Electrical n Juan 
. 

Homes 








PRESSED STEEL CAR CO., ING. tans: 
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MEANS HIGH 
PERFORMANCE 


SLIP RINGS 
...AND SUP RING ASSEMBLIES 


ad “4 2. 


BRUSHES — CONTACTS — ASSEMBLIES 


.. Use SILVER GRAPH ALLOY for appii- 
cations requiring low electrical noise; low 
and constant contact drop; high current 
density and minimum wear. 


EXTENSIVELY USED IN: 
SELSYNS > GUN FIRE CONTROLS 
ROTATING THERMOCOUPLE and 

STRAIN GAGE CIRCUITS 
ROTATING JOINTS - DYNAMOTORS 


Wide : -nge of grades available for 
standard and special applications. 


Ctor Craphallry Produta 


Oi! tree, self lubricating Bush 
ings ond Bearings (applicable 
—100 te + 300° F., with on 
porsien coeMicent helf thet 


f Gaarair METALLIZING CORPORATION I: 


| 1098 NEPPERHAN AVE. * Yonkers, New York 


[_] Piease send date on Graphalloy BRUSHES ond CONTACTS 
0) wand date on BUSHINGS 





NAME & TITLE 





COMPANY 


—— 


—all calibrating circuits in, 


— ; 
Needs only standard DC oscilloscope. 


Developed by Fairchild in its program for transistorizing Missile 
Guidance Systems and other intricate electronic circuits. 

Rapidly Plots Static and Dynamic Characteristics of ALL Transistors 
... point contact and junction. Designed on basic principles, to meet 
future transistor needs. 

Complete Families of Curves obtainable in 10 incremental steps for 
each of 5 ranges. Sweeping technique shows up anomalies. 





Ptisesitisg sass Presents on the Scope: 
sane’ Alpha vs. Emitter Current 


Collector, Emitter and 
Transfer Characteristics 
> 


Collector Characteristics 
in Grounded Emitter Connection 








J 


eeeeeeeoeee eee eee eeeeeeeeee 


ENGINE AND AIRPLANE CORPORATION 


AIRCHILD 
Guided Vissiles Division 


Wyondench, L.1.,N_Y 


Other Divisions: Aircraft Division, Hagerstown, Md 





Engine Division, Farmingdale, N. Y. 


eee eeeee 


. FAIRCHILD ENGINE & AIRPLANE CORPORATION 
+ GUIDED MISSILES DIVISION, WYANDANCH, L. 1, N. Y. 


Please send me your Detailed Transistor Analyzer Technical Bulletin. 


| 

| : Name and Company 
| ° 

| 





| STREET 
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What it takes to pick off a “bird 


Carbon Steel 
44,469 Ibs. 


Copper and Brass 
3,956 Ibs. 


All these elements add up to just one anti-aircraft 
unit! An aircraft carrier requires a battery of 20 
to provide the principal protective cover from air 
attack. 

American Machine & Foundry Company pro- 
duces certain component mechanisms that perform 
a critical role in the operation of these anti-aircraft 
units. Here again, by working closely with the 


Nickel Machine Operation 
140 Ibs. 30,000 hours 


Naval Bureau of Ordnance, AMF’s engineering 
ability and manufacturing facilities help to supply 
the answer to a vital need. 

This is only one example of the job American in- 
dustry is doing to insure effective military prepar- 
edness. Only by producing better products faster 
through individual speed and skill can we keep our 
nation militarily aiert. 

Above figures given with due regard for security. 


Executive Offices, 511 Fifth Avenue, New York, 17, N.Y. 


AMERICAN MACHINE & FOUNDRY COMPANY 
amy 


AMF does it better—automatically! 


CREATORS AND PRODUCERS OF ELECTRONIC AND MECHANICAL EQUIPMENT FOR THE ARMED SERVICES : Radar antennae and drive units *« automatic 
loaders for Army and Navy weapons « elevating and azimuth mechanisms « cooling fens for Army tanks « airplane parts + mobile ovens « electronic 
training devices + naval ordnance + rolled and weided steel products + shell cornponents + silver-zinc batteries * special military projects 
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the B E N D IX the only way to make a COMPLETE, POSITIVE, 
IGNITION DYNAMIC check of the ENTIRE Ignition System . . . 
ANALYZER without removing the engine 


 f 
tanks in action | 


not in repair depots 


Preventative maintenance is vital to the success 
of tanks or armored vehicles on the field of battle. 


Fortunately in the case of ignition systems, 
incipient failure or intermittent malfunctions 
can be spotted immediately with the Bendix 
Ignition Analyzer. This provides real preventa- 
tive maintenance. 


The Bendix Ignition Analyzer gives a dynamic 
test of the entire ignition system in operation, 


outmoding time-consuming static testing of , 
individual components. It is the easiest (checks Here’s How It Works a 
the entire ignition system in the field) and the The Bendix ignition Analyzer provides « visual ple 


fastest (locates any ignition fault immediately) ture of the actual voltage waveform patterns o¢- 
. P P curing at the spork plugs. Normal ignition pre- 
method of preventative maintenance ever devisect feces @ chavedterietie normal wavelerm patter. 


for checking ignition efficiency in military Likewise any abnermal ignition condition will pre- 
: duce its characteristic abne/mal pattern. interpre- 
vehicles of all types. of Ge peak na a 


Descriptive folder available on request. ignition troubles immediately. 


t 
y < — > SCINTILLA DIVISION O . 

CNOLC SIDNEY, NEW YORK CAIN 
Pad | se, Export Sales: Bendix International Division, 205 East 42nd v. New York 17, N.Y. 
wo eo)! o~- ew FACTORY BRANCH OFFICES: 117 E. Providencia Avenue, Burbank, California «+ 
The Bendix Ignition Analyzer sofeg . ignition systems in all ene Building, 6560 Cass Avenue, Detroit 2, Michigen + 512 West Ave., 
vard nkintown, Pennsylvania . Brouwer Building, 176 W. Wisconsin Ave., 

types of military equipment Milwaukee, Wisconsin + 582 Market Street, San Francisco 4, California 
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WRITE 
FOR 
BULLETIN 
3295-B 


_ 
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More billets sheared per hour — r r Zi 


Knives of “Buffalo” shears penetrate only 3/16” into forging stock, localiz- 


Easier inspection — Less Waste 


ing a sharp vertical fracture which produces a clean, square end. Absence 
of “smears” enhances visual inspection for porosity, resulting in a better 
finished product. Speeds up to 30 cuts per minute are possible, with auto- 
matic hold-downs and feed tables. Up to 10” rounds and 9” squares can be 
handled, at six cuts pes minute. For lower shearing costs, it will pay you to 
investigate “Buffalo” Billet Shears. A size to fit your operation. 


BUFFALO FORGE COMPANY 


. 
534 Broadway Buffalo, N. Y. BILLET 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. SHEARS 


DRILLING PUNCHING SHEARING BENDING 
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Parts that put new “starts” 


- ei For 14 major 


Good news for new-born jets! This typewriter-size components of the 

Bendix Aviation self-starter is built-in . . . develops 340 first mass-produced 

horsepower in just 3! seconds . . . enables a jet’s main self-contained starter 

ee ri wr pa - a a of se ond ever built into large jets, 
t e pilot hits the starter, No more precious minutes o Bendix Aviation looks 

to Lycoming 

for precision production. 





while ground crews bring up mobile auxiliary starting power 
For 14 of the rugged, dependable, precision-machined 

parts that make up this self-starter for jets 

kx lipse-Pioneer Division of BENDIX AVIATION CORPORATION 
looks to Lycoming. ae 











Do you need precision parts... or any other of the diversified 


services listed with our signature? Lycoming’s wealth of 
creative engineering ability ...2'2 million square feet of floor Aircraft Engines 
Industrial and Tank Engines 
space .. . and 6,000-plus machine tools stand ready to serve Engine Overhaul 
Generating Units 
you. Whatever your problem . . . look to Lycoming! —— , 
Turbine bngineering and Research 
Engineering Desgn and Development 
Hardened and Ground Precision Parts 
Just off the press! “The Lycomine Stony Gears and Machine Parts 


llustrated pages howing many ways | yooming | Complet 4 bli 
omplete etoblne 


help you. Write for it on your letterhead. Heat-Treating and Plating 
Steel Fabrication 


Casting 


Boilers 


FOR RESEARCH + FOR PRECISION PRODUCTION 


& 
“Lycoming 
DIVISION OF (ACO) STRATFORD, CONN. 
— _— Conn . and Williamsport, Pe 


Manulacturing plants in Strattord 
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Stokes 
Ordnance Equipment 
is Engineered 
for SAFETY and AUTOMATION 
ERO COREG oo catw cose cade 


specially organized for ordnance work and backed 
and A ssembly of by 40 years of Stokes experience in this type of work. 


Our engineering comprehends .. . 


Ordnance Compon ents (a) Protection of personnel and property by elaborate 
mechanical and electrical safety controls. 
(b) Reduction of unit cost by fully automatic operation and minimum 
supervision requirements. 
(c) Adaptability of special purpose machines for changeover to production 
of other components. 


For the loading of all types and sizes of high explosives, grenades, fuses, 
primers, tracers, igniters, incendiaries, detonators, boosters, lead charges, 
mortar shells, pyrotechnics, and flares, Stokes automatic presses sharply reduce 


labor and unit cost, provide high quality and uniformity, accurate quantity, 


uniform loading at controlled pressures, and push-button control from safety stations. 


Typical of numerous Stokes automatic units for ordnance work are the following: 


The Stokes Model 192 Loading Press makes tetry! booster pellets and 
automatically inserts them in the booster cups. The latter are automatically fed in 
and out at a speed of over 125 per minute. This machine also makes and inserts 
TNT pellets for the supplementary charge of large artillery shells. Additional 


equipment can be furnished for covering, crimping and sealing of the charges. 


The Stokes Model 193 Loading Press automatically consolidates 
the tetryl lead charges in the M21A4 fuse body at a speed of 

125 pieces per minute. The pressure release is accurately controlled 
by a simple adjustment. The machine is equipped with 

floating press rolls to provide maximum “dwell” 


when pressing and to prevent “capping” of pieces. 


The experienced counsel of Stokes experts 
on Ordnance Loading equipment 


is available to you on request. 


F. J. Srokes MACHINE COMPANY 
ORDNANCE DiIvISsSION 
PHILADELPHIA 20, Pa. 


STOKES MAKES: High Vacuum Equipment, Vacuum Pumps and Gages / Industrial Tabletting, Powder Metal and Plastics Molding Presses / Pharmaceutical Equipment 
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ELECTRONIC COUNTERMEASURES 

























































































How to Blind a Radar “Eye”...and Why 
The “why” is easy 


— so our aircraft can elude the piercing eye of enemy radar. 
The “how” is not easy — nor can it be revealed. 
But Maxson-developed, Maxson-built electronic countermeasures 


are today effectively blinding the eyes —————— 


Top-caliber engineers will find ex- 


of search and fire-control radars. ceptional opportunities at Moxson 


For details, contact G. R. Pratt 


MAXSON develops and manu- —— 
factures systems, subsystems, ( 
and components in armament, y i 
navigation, electronics, and spe- N Y | 


cial devices. 
Ask for facilities report. 


Plants at Old Forge, Peng. and Long Island City and New York, N.Y 
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One ina million! 


This “operator” finds it for you in split seconds! 


Often when you make a telephone call, every 
second is measured in dollars... perhaps even 
human life. Among the myriad of telephones 
you may want to reach, the one right number 
must be found for you—quickly and accurately. 

In many the xvY® 
Switch is your nimble-fingered “operator,” find- 
ing the right number as quickly as you dial it. 

An XY Switch takes its orders in the form of 
electrical impulses which you create when you 


communities, famous 


dial. An ingenious circuit translates this energy 
into mechanical motion. Unerringly, XY seizes 
and holds the exact wires needed to reach the 
party you dialed—immediately after you're 


There is nothing finer than a 


through dialing! 

The XY Switch is the heart of a system so 
intricate in design that its blueprints alone are 
weeks in preparation. Yet it is so self-sufficient 
and dependable that telephone companies keep 
XY dial exchanges running day and night 
without a single human attendant. 

People design and build the XY system— 
the people of Stromberg-Carlson, whose engi- 
neering ingenuity also produces the finest 
radios, radio-phonographs, television, sound 
and intercommunication equipment, electronic 
carillons and many “miracle” products for our 


armed forces. 


St rom berg-Ca rlson . Rochester 3, New York 


STROMBERG-CARLSON 
LEADS TOO IN 





“Panoramic Vision" 


Television 
Receivers 


6< RF 


Office Electronic Carilions 
Intercom for Churches and 
Equipment Public Buildings 


Sound and 
Public Address 
Systems 


High Fidelity 
Radios and 
Radio-Phonographs 
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STEEL PRODUCTS__ 


the Source 
for Gears and Geared Units 





Want production of a single gear? A complete geared unit? The Steel 
Products Engineering Company can do the complete job, under one 
roof. We have our own engineering staff for design, test and develop- 
ment work, in addition to tool design, manufacture and approved quality 
control. Our facilities include complete up to date machining equip- 
ment, plus plating, heat treating, and welding. If you want precision 


contract manufacturing in a “package” make Steel Products your source 


A On _~_____________e—. 
a THE STEEL PRODUCTS ENGINEERING CO. 
SS 


4 


ENGINEERS AND MANUFACTURERS + SPRINGFIELD, OHIO 
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9,000,000th 


AMMUNITION BOX SINCE 
KOREA WITHOUT A 
SINGLE REJECT AT 

LOADING DESTINATION! 








Making ammunition boxes is 
nothing new to United. We turned 





out several million of them during 
World War Il. When the Ordnance 
Corps called on us to rush 
manufacture of the Caliber 30 
M19A1 Ammunition Box for our 
troops in Korea, we set up a 





production line in record time. Since then we have 
produced over 5 million all-metal ‘“‘ammo” boxes 
without a reject. Naturally, we are tremendously 
proud of our production record. We take even 
greater pride, however, in the continued 
maintenance of our high standards of quality, the 
same quality on which we insist in our civilian 
production of kitchen cabinets, bathroom cabinets 
and waste receptacles. We are grateful too to our 
staff, our employee’ and the personne! of the 
Ordnance Corps who worked with us. Their spirit of 
cooperation and teamwork made 

this achievement possible. 


UNITED METAL BOX CO. Inc. 


a a 2, ee N Y 
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Bendix Builds a Better 


calle clump % \N30578 


Inexpensive + Efficient + Versatile 


The new Bendix AN approved AN3057B cable 
clamp is now available. Engineered by Bendix to the Ole - FeaTures.. 
highest quality standards, this cable clamp offers 
major design improvements. The clamping action is 
radial and completely eliminates wire strain and Neoprene gland. 
chafing by holding the wire bundle firmly in rubber. Centered clemping extien. 
This clamp will accommodate a wide range of wire 
bundle sizes, but an even greater range can be increased clese down. 
handled through the use of the Bendix AN3420A 
accessory telescoping sleeve. Positive grounding feature. 
The new AN3057B cable clamp will also water- ‘ 
proof multi-conductor rubber covered cable on the Codmium plated die-cast 
rear of a connector, or where moisture-proof entrance aluminum nut. 
through a bulkhead or into an equipment box is 
— my Shorter over-all length. 
required. 
This versatile clamp is a product of the Scintilla Waterproofs multi-conductor 
Division of Bendix Aviation Corporation and is a cable. 
companion AN accessory to the world famous 
Bendix Scinflex line of electrical connectors. Write immediate delivery. 
our Sales Department for details. 


SCINTILLA DIVISION of 
SIDNEY, NEW YORK aviation conrenarren 
FACTORY BRANCH OFFICES: 117 E. Providencia Ave., Burbank, Calif. + 582 Market Street, San Francisco 4, 
California + Stephenson Bidg., 6560 Coss Ave., Detroit 2, Michigan + 512 West Ave., Jenkintown, Pa. «+ 
Brouwer Bidg., 176 W. Wisconsin Avenue, Milwaukee, Wisconsin. EXPORT SALES: Bendix International 
Division, 205 East 42nd St., New York 17, N. Y. 





METAL SPINNING 


DEEP pra 
WELDING (Te 350 _WING 


oe FABRICATING 
ASSEMBLING 





WRITE for Illustrated Bulletins, or send prints 
and specifications for prompt quotations. 


Metal Spinning Div., PAOENIX PRODUCTS CO. 


4735 N. 27TH STREET @ MILWAUKEE 16, WISCONSIN 
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HOW TO KEEP VEHICLES 





Liquid-to-liquid heat exchanger for fuels, water, chemicals 
that might freeze 

Heat exchangers in special compartments. 

Heart of the system —Janitrol Liquid Heater. 

Liquid circulating pump. 

Heat exchanger in battery compartment, 

Circulation of heated liquid through crankcase and water 
jackets of engine. (Preheating, standby and maintenance 
of temperature throughout heating system.) 

Liquid-to-air heat transfer for personnel comfort —cab 
heating. 

Liquid-to-air heat exchanger coils for defrosting. 

Surge tank. Vent lines from high points in system connect 
to surge tank 

Exchanger for cargo, passenger or miscellaneous heating 


requirements, 


—_— ~~ 
HEAT WHEREVER YOU WANT IT 
Nu ’ H.-S ee 


. 





First—and most important—toss your problem into 
a competent lap! And that means call in Janitrol. Janitrol’s 
experience in applying liquid heaters to vehicle heating prob- 
lems is the culmination of thousands of successful installations 
on military and commercial vehicles in operation all over the 
world. 

The composite drawing illustrates typical elements of 
Janitrol vehicle heating systems. Any or all of these needs are 
met by dependable Janitrol Liquid Heaters—regardless of the 
weather outside. 

But remember the first point, and get in touch with Jani- 
trol preferably during vehicle design stage. And for best re- 
sults on existing vehicles, Janitrol does the job easier with runs 
of tubing, and compact heat exchangers. 


, 


& janitrol 


X : AIRCRAFT-AUTOMOTIVE DIVISION, SURFACE COMBUSTION CORP., COLUMBUS 16, OHIO 


« ~~ 
—_ 


National Sales, Engineering, Production Headquarters, 400 Dublin Ave., Columbus 16, Ohio. District Engineering Offices: New York, 225 Broadway; Washington, D. C., 4650 East-West Highway; 
Kansas City, 2201 Grand Ave.; Ft. Worth, 2509 West Berry St.; Hollywood, Calif., 7046 Hollywood Bivd.; Columbus, Ohio, 400 Dublin Ave. Executive Offices 2375 Dorr St., Toledo 1, Ohio, 
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WE BELIEVE THAT A STRONG AMERICA IS A PEACEFUL AMERICA 


MASON & HANGER COMPANY 
SILAS MASON COMPANY 


ENGINEERS 
and 
CONTRACTORS 








Builders and Operators of 
Ordnance Facilities 


OFFICES: 


500 Fifth Avenue Shreveport Lexington 
New York Louisiana Kentucky 











“We solved a heat-treating problem ... 


1 


: ” ui, 
with GULF SUPER-QUENCH” rubber ve: 


Says Mr. M. Kober, owner of the 
Commercial Metal Treating Company, 


° e - 
eentaae”” | fabrication 
“Conventional quenching oils did not pene- |) & 


trate a mass of closely meshed chains enough | om 
to give uniform hardness,” says Mr. Kober. [7 SPECIALISTS IN RUBBER... 


“Their use resulted in a high rejection rate. all phases of rubber fabrication, all 


“So we switched to Gulf Super-Quench, 
which gives us the uniform hardening we need = [F7 
—and we have practically eliminated rejects.” § EX 

haem : “th me TENSIVE FACILITI 
The ability of Gulf Super-Quench to cut re- < ES... 
: 2 ‘ ‘ ae to meet the most exacting schedules 
jects and thereby save money is one of the im- ay: ond apectinatiiiee. 
portant reasons for its high rank with heat 4 
treaters like Mr. Kober. 
Perhaps a Gulf Sales Engineer can help you 


improve your quenching practice. You will by bayshore 


find him always “on call” at your nearest Gulf 


office. ha bd e 
., _ industries 
Gulf Oil Corporation = 
SERVES Gulf Refining Company ¥ incorporated 


1822 Gulf Building 
INDUSTRY Pittsburgh 30, Pennsylvania ELKTON, MARYLAND, U.S A 


types of rubber products, for all 
branches of the armed services. 
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the “WAYNITE WAY” gives you 


Waynite Dies—Zinc or Plastic 
Precision Plaster Patterns 
Semi-Production Stampings 
Aluminum Heat Treat 


@ Pilot Production 

@ Master Wood Models 
© Design & Engineering 
@ Sheet Meta! Stampings 








vm Slucfrint to Product under Owe Coutrot 














Write for our booklet 
THE 
_ WATER WAY WAYN 


FOUNDRY & STAMPING CO. 
3965 Michigan - Detroit 16, Mich. 
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Condensers, Mechanical Force Fee 
Lubricators and Unit Heaters. 
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Detroit 11, Mich 


NOW Faster, Easier Cable nenene 


Spring-O-Matic 


Improved ball-bearing, spring 
retractable POWEREEL han- 


dles up to 150’ multiple con- 


ductor cable, sizes up to No. 
4. Also for communications 
cable. Ratchet for stopping 
reel optional. Adjustable cable 
guide. Compact, easy to 
mount. Moisture and dust- 
proof. Simple, easy cable in- 
stallation, Cast aluminum re- 
duces weight. Also available 


4 for air and fluid hose. 
PORT-O-REEL 


For long cords . 12, 3- 
conductor. Has dust-tight collector ring, 
ball-bearing swivel base adjustable brake 
and lock on reel. Available with or with- 
out cord or hand lamp. Wt—9 lbs. less 
cable and plugs. Reel 4” wide, 12” dia. 


Many standard models in 
stock for immediate ship- 
ment. Designing and cus- 
tom building to meet your special needs 
Write or phone for engineering 
stock and special collector rings. | 
on custom jobs gladly submitted 
We also make POWEREELS for heavy-duty 
cables and specially engi pecned a ogee Motor 
Reels. If you have a special ' sae ollector Ring 
problem write or phone to 


INDUSTRIAL ELECTRICAL WORKS | 


1509 Chicago St Phone ATI 4600 


. sizes up to No 


data on 
Stimates 
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Armament 


¥ : 


Preparedness 


... a message to non-Company Members 


merica’s security depends on 
A private industry companies 
constantly ready to produce arma- 
ment should the need arise. This 
fact is well known to the 1,200 
industrial concerns whose names, 
as Company Members of the Amer- 
ican Ordnance Association, are 
published regularly in our Honor 
Roll of Industrial Preparedness 


The Company Membership Plan 
is designed to keep industry pre 
pared, ordnancewise, at all times 
It can provide your company with 
a nucleus of key men fully 
quainted with the ordnance prob- 
lem-—possessing a knowledge of 
the material, machinery, and pro- 
duction know-how necessary to 
produce modern armament. 

en of your key employees will 
f ented. all the publications and 
services available to regular indi- 
vidual members of the Association 
Membership entitles them to Orp- 


NANCE magazine, THE COMMON 
Derense newsletter, and participa- 


ac 


tion in local A.O.A. Post activities, 
plus all special technical reports 


7 ou know that the United States 
y has no peacetime armament 
industry that the A.O.A. was 
formed to work with industry and 
the armed forces to develop and 
keep alive ordnance technology 
Because of this we had 
industry-military team at the start 
of World War II and the Korean 
War which enabled our country to 
mobilize its resources quickly and 
efficiently 


scicnce- 


Today, because of the threat of 
sudden attack, it is more vital than 
ever before that we maintain per 
petual armament preparedness 
This is the responsibility of Ameri- 


can industry 

hether you are now produc 
W ing ordnance or not, you'll 
discover that preparedness can be 
worth far more than the slight 
membership fee—to you and to the 
Nation 


American Ordnance Association 


705 Mills Building, 17th and Pennsylvania Avenue, Washington 6, D.C. 
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TUNG-SOL'S 
STATISTICAL 
QUALITY 
CONTROL 
METHODS 


TUNG-SOL makes All-Glass Sealed Beam 
Lamps, Miniature-Lamps, Signal Flashers, Pic- 
ture Tubes, Radio, TV and Special Purpose 
Electron Tubes and Semiconductor Products. 


TUNG-SOL ELECTRIC INC. 
Newark 4, N. J. 


Soles Offices: Atlanta, Chicago, Columbus, Culver City (Les 
Angeles), Dallas, Denver, Detroit, Newark, Settle 


Cork-and-Rubber 
Gasket Materials 


Armstrong manufactures cork-and-rubber 


gasket materials made to meet each class 
of the principal government specifications 


covering cork-and-rubber gasket materials. 


Specification Material 


MIL.-G-6183 
lype I Soft 
Type | Medium 
Type I Firm 

MIL. 1-684: 

(RK-304S 
DC.-167 
DC-100 
DC-113 
DK-149 


[ype II Soft 

Type If Medium 

Type If Firm 
MIL..G-6747 


Write for samples and 24-page gasket design 


ARMSTRONG CORK COMPANY 














2905 Arch St., Lancaster, Pennsylvania 


Precision—with tolerances held to ten thousandths? 


Guaranteed Uniformity—of size and shape within each 
shipment? 


Finish—glasshard and mirrorlike? 

Deep hardened and tempered carbon steel construction? 
Shock resistance—with high load-carrying ability? 
Packaging—which assures “factory-fresh” delivery? 


Lov er Costs and Greater Adaptability—to meet more of 
your ball requirements? 


YOU'LL FIND ALL THESE FEATURES IN ABBOTT... THE 


BALL WITH THE ARMORED HEART! 
feet" 


Write for details. 
THE ABBOTT BALL COMPANY 
ORDNANCE 


70 RAILROAD PLACE 
HARTFORD 10, CONN., U.S.A. 





ettled ... 


Set. Ronald E: Rosser, 08. Army 
Medal of Honor 


\(n HIS BROTHER was killed in 


Korea, Sergeant Rosser re-enlisted. Several months 
later he, too, was in Korea—pinned down on a hill 
near Pongil-li by Red fire. He saw it cutting 
up the platoon. Suddenly he jumped to his feet. 
Alone, and armed only with a carbine and a gre- 
nade, he charged a Red bunker and cleaned it out. 
He dropped into a trench and dispatched five more 
enemies. Twice, under heavy fire, he returned for 
more ammunition, then renewed his attack. His 
one-man fight was furious—and short. It ended with 
13 enemy dead, the American platoon saved, and a 


score settled for Sergeant Ronald Rosser. 


“When a man gets back from Korea,” says Ser- 
geant Rosser, “it does him good to see people —like 
you—investing hard-earned money in our country’s 
Bonds. Sure, Bonds are a practical way to save 
money, I know. But they also help build production 
power —to arm, equip and protect men overseas, 
And that’s proof to people like me that people like 
you really care.” 


Peace is for the strong! For peace and prosperity 


save with U.S. Defense Bonds! 


Now E Bonds pay 3%! Now, improved Series E Bonds 
start paying interest after 6 months. And average 3°— in 
terest, compounded semiannually when held to matur 
ity! Also, all maturing E Bonds automatically go on 
earning — at the new rate for 10 more years. Today, start 
investing in U.S. Series E Defense Bonds through the 
Payroll Savings Plan at work, 
t pay for this advertisement. It is donated by 


h the Advertising Council and the Magasine 
| 
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KOHLER 
PRECISION CONTROLS 


operating specifications. 


or production problem, 





Gloss Like Glass...But 


SAFE 


Just Mop on 


FULLER 
Floor Wax 


From the test tubes of the Fuller 
Research Laboratory comes a revo- 
lutionary new method of crystal- 
lization control — which permits 
Fuller Floor Waxes to hold their 
lustre, yet stand up longer under 
the daily punishment of hard- 
pounding heels. In addition, all 
Fuller Floor Waxes are classified 
anti-slip by Underwriters’ 
Laboratories. 


PLUG VALVES 
for Industrial Applications 


Kohler Plug Valves have a stainless steel plug, precision 
lapped into a forged aluminum body 
with two, three or four ports, with or without mounting 
flanges, and with two or three way drilled plugs. 

They will meet all your lower pressure installation and 


Write us regarding your next precision control require- 
ments. We'll send information to help solve your design 


i 


and are furnished 





FULLTRED 


for extra safety. 
Contains Ludox* col- 
loidal silica, a special 
slip-resistant agent. 


*Reg. Trade Mark of the 
DuPont Co, 


To learn more about these advantages send for 
our new folder, “Experience is Part pt the 


Product”. Write to... 


TM OUSTRIAL 


DIVISION 


3585 MAIN STREET ¢ HARTFORD 2, CONN. 


Power driven brushes, Factory & Institutional cleaning tools, Waxes & Detergents 


SHADOGRAPH ... for 
Fast Precision Weighing 


SHADOGRAPH’s shadow-edge indication is 
projected by a beam of light, eliminating all 
friction of indicating mechanism and increas- 
300%. 


spedd is achieved through reduction of lever 


ing visible accuracy over Greater 
movement and by the action of an adjustable 
damping device. Parallax readings are impos- 
sible. Model illustrated 
has 75 pounds’ capacity 
and is sensitive to two 
grams. Write for com- 
plete details on Arse- 


nal Model 4173. 


rack Weight 


Better quality control Zoales 


Better cost control 
THE EXACT WEIGHT SCALE COMPANY 


—— —_ ee 


900 W. Fifth Avenue, Columbus 8, Ohio 








YOU GET TRUSTWORTHY 
LIQUID or GAS COOLING 
Plus Great Water Saving 


@ With the NIAGARA 
AERO HEAT EXCHAN- 
GER you can cool air, gas, 
water, oils, chemicals, 
jacket water for engines or 
process equipment. You 
get lower costs and really 
accurate control of temper- 
ature. You have a closed 
system of cooling, free from 
dirt and maintenance trou- 
bles. 

The Niagara Aero Heat § 
Exchanger uses atmospher- 
ic air to cool liquids and 
gases. Great saving in cool- 
ing water, piping and 
pumping and power return 
the cost to you quickly. 


Write for Bulletin No. 120 


NIAGARA BLOWER COMPANY 
Dept. O, 405 Lexington Ave., New York 17, N. Y. 
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This section of OrpNANCE contains articles of a de- 
tailed and technical nature on ordnance research, devel- 
opment, manufacture, field use, and related subjects. 


Off-Road Mob 


Solving the problem of fitting the vehicle 


Operation 


HE war of 1914-1918 was the 


war of railroads. The conflict of 

1939-1945 was the war of high 
ways. In the future, should a war come, 
the decision may depend to a consider 
able extent on off-the-road locomotion, 
the significance of which will be drama 
tized by airborne operations and atomic 
Thus, 


in a tactical and mechanical sense be 


weapons. off-the-road mobility 
comes the main target ol technologi« al 
and military achievement. 

Mobility in a tactical sense may mean 
speed, maneuverability, agility, endur 
ance, and practically anything which 
adds a tactical value to a strictly me 
chanical movement. Such mobility can 
not be measured in 
tative way for, like an art, it expresses 


a rigid quanti 


quality; its value may be determined 


perhaps best in terms of “success 


against purely numerical superiority.” 
Thus mobility may be sometimes iden 
tified with economy. 

However, mobility in the physical 
sense is a quantitative concept. It may 
be defined rigorously and determined 
This has been 


in measurable units. 
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Lieut. Col. M. G. Bekker 


Research Office, Johns Hopkins Universit 


made possible through the research 
conducted during the past few years 
by the Ordnance Corps and the Opera 
tions Research Office of the Army. 
According to the proposed definition, 
physical mobility of a vehicle depends 
on its performances under varying con 
ditions of a typical terrain. It is thus 
a relative value and has no meaning 
beyond the terrain in which it is as 
sessed. Mobility also is an operational 
value, because it has to be based on 
the importance, or frequency, or both, 
of the occurrence of particular operat 


ing conditions. 





CONTENTS 
ARMAMENT TECHNOLOGY 
SECTION 
Off-Road Mobility 
Lieut. Col. M. G. Bekker 


The Helicopter in Combat 
Joseph Bonanno 

Powder Metallurgy 
Kempton H. Roll 


The Recoilless Gun 
Roger Marsh 


865 


86% 











Chevy 


lity 


lo the terrain 


It results from the foregoing that, 
in order to assess mobility, vehicle per 
formance with reference to all possible 
terrain conditions should be determined 
first. To this end a physical system of 
values which detines soil from a loco 


motion point of view has been es 


tablished. 


YUCH a system takes into considera 
tion two types of terrain properties 
which affect locomotion: (1) Physical 
strength of the ground, and (2) the 


surface obstacles of terrain; 7.¢., the 
geometerical properties of the ground. 
The the 


measurable in accordance 


values of first group are 
with soil me 
chanics in terms of friction, cohesion, 
and deformation coefficients. The sec 
ond set of values is determinable in 
terms of length, width, and depth of 


All 


reducible to measurements in terms of 


the obstacle. soil values are thus 
pounds, feet, and seconds, 


Locomotive properties of a vehicle, 
as such, are fully defined in terms of 
forces it can develop, loads it exercises 


upon the ground, and pertinent dimen 
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sions of vehicle elements, all of which 
also are 
and seconds, Thus the physicogeometri 
cal characteristics of the ground have 
been determined in the same quantita 
tive units as that of a vehicle. 

The value of this system will result 
in the elimination of qualitative, sub 
jective language. Now, the user is in a 
position to formulate his requirements 
in the same quantitative terms in which 
the engineer will interpret these re 
quirements in vehicle design. 

Such an interpretation of the user’s 
requirements naturally follows the well 
established methods of theoretical and 
applied mechanics and engineering sci 
ences, It prepares the way for a new 
and vast field of activity which helps, 
for instance, to determine the required 
dimensions of wheels or tracks, the op 
timum loads of a vehicle, or its speed 


in a given type of terrain, 


N general, the new approach makes 
it possible to define any unknown 
locomotion or 


value of cross-country 


vehicle design by means of formulas 
which contain the other pertinent val 
ues of soil stre neth, geometry ol ground 
surface, and the engineering data ol 
the vehicle. 

this is the same 


sasically, type of 


which an aéronautical 


analysis engi 
neer or a naval architect has long since 
performed with reference to air and 
sea locomotion. Since such an approach 
defined vehicle 


performances quant 


tatively in) particular environmental 
conditions, the operational evaluation 
of these performances in terms of me 
chanical mobility has been made quite 
possible, 

also 


Predictions of soil trafhicability 


may be conducted in a more rational 
way than heretolore, since the ground 
properties may be now interpreted 
rigorously in terms of vehicle perform 
ance, 

The proposed methods enable the 
investigator to assess terrain not only 
in repect to actually existing vehicles 
but also in regard to vehicles which 
exist in the stage of idias and specif 
cations. 

Che wide tield of terrain sampling to 
determine typical conditions of vehicle 
operauions appears now to be open tor 
operational analysis. Thus the pos 
sibility of soil classihcation trom a loco 


motion point of view and the produc 
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Colonel Bekker, on leave from 
the Canadian Army, formerly 
directed research on vehicle 
mobility at the Canadian De 
partment of National Defense. 
He is the author of the forth 
coming book, “Theoretical 
Problems of Off-the-Road Lo 
comotion,” to be published by 
the Johns Hopkins Universit) 
Press, Baltimore, Md. 











tion of trafhicability maps seem to have 
been established on a firm basis. From 
now on the meteorologist, geologist, 
and geographer have been provided 
with tangible clues to the soil-vehicle 
relationship. 

The quantitative treatment of soil 
vehicle relationships opens entirely new 
fields of research. For the first time a 
laboratory investigation of vehicle per 
formance and its mobility appears to be 
in sight. For the first time a study of 
small scale models of land vehicles ts 
made possible on the same basis that 
research on ships and airplanes has 
been performed in towing tanks and 
wind tunnels for many years. 
Detailed 


fuel consumption has been made pos 


analysis of economy and 


sible without expensive full-size tests. 
Theoretical comparison of mobility of 
entirely different types of vehicles ap 
pears quite feasible on the basis of 
specifications and engineering design 
data. 

An extension of the study into the 
history of vehicle development has shed 
some light upon possible future trends. 
Man-made locomotion on wheels seems 
to be somewhat inefficient when com 
pared with the locomotion in nature; 
morphological studies of moving bodies 
provide much interesting material as to 
the rational torm of cross-country ve 
hicles. 

Although this approach to the prob 
lem of mobility is in the stage of infancy, 
and much remains to be done in order 
to develop its full potentialities, some 
preliminary studies already have led 
to interesting conclusions 

It was discovered during World War 
Il tor that 


ment ol 


instance, radical improve 


conventional vehicle perform 
ance, and thus its mobility, is practically 
impossible. This unhappy outcome of 


numerous atte mpts to ¢ hange the situa 


tion has been quoted often under the 


heading of “law of diminishing re 
turns. 


Now it 


cross-country 


can be shown readily that 


px rformance has been 


stabilized at fixed levels for the last 


quarter of a century. Such a perform 


ance index as drawbar pull per unit 
weight of a caterpillar vehicle has not 
changed for the last fifty years. The 
world 


vehicles of the perform 


best 


identically in identical conditions for 
all practical purposes. 

The study has revealed that this is 
due not to the inability of the engineers 
to cope with the problem but to the 
physical laws inherent in presently de 
veloped vehicle concepts. These con 
cepts were accepted a long time ago 
without any scientific study, and, after 
being developed on a_ trial-and-error 
basis, reached their maximum capacity. 

It now appears that an entirely new 
held opens for an investigator, where 
possible future progress lies not neces 
sarily in the technological improve 
ment of an engine or transmission but 
in a change of vehicle concept. 

\ guide in a search for a prospective 
conceptual change may be sought by 
a better adaptation of vehicle form to 
the environment in which it operates. 

Study has shown that present rigid 
vehicle forms are ill-adapted to off-the 


The 


forms is accidental and not justified in 


road operation. origin of these 
the light of modern requirements. For 
tracked 


vehicles is rooted in the steering con 


instance, the stubby form of 
cept adopted in 1g05. A more rational 


slee k 


duced 


tracked vehicle cannot be pro 


because it will not steer even 


when using the most modern version 


of the 1905 mechanism. 


5 pars form of wheeled cross-country 
vehicles in 


most cases is identical 


with the form of highway vehicles. 
Their only cross-country feature is per 
haps a higher gear ratio or lower tir 
inflation pressure and an “aggressive” 
tire tread. Calculations show that this 
can produce only limited effects. 

The entirely new and unprecedented 
requirement for air-transportability ot 
motor vehicles has not been met with 
revolutionary attitude toward 


that 


the same 


vehicle form as which character 


izes the development of forms of air 
craft tor the last fifty vears. 


Theory and experiments indicate that 
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i simpic nanyge 1 enicie Torm aN 
improve oft-the-road pertorman and 


mobility by several hundred per cent 
This change appears a more promising 
tool of progress than purely techno 
logical improvement of vehicle elements 
maximum free 


In order to achieve 


dom in the better adaptation of the 
vehicle to the environment of opera 
tion, the form of the rigid bulk of cer 
have to be 


tain may 


components 
changed. This particularly refers to the 
power train whose form was developed 
apparently without much regard for 
the flexibility of vehicle design. 

The 


smaller 


substitution oft a number ol 


power units for a single un 
wieldy large power unit may in many 
cases lead to greater freedom in shap 
and to economy in 


vehicle forms 


ing 
their procurement. 


application of this concept 


i ke 
would provide the ideal solution tor 
the st indardizers and unificationists tor 
it would produce an unlimited variety 
of forms of vehicles based on standard 
and frequently identical elements, This 
is the way in which Nature evolves. 
Theoretical study indicates that a 
morphological change also is needed in 
other vehicle elements in order radi 
cally to improve their performance. It 


has been shown, for instance, that the 


ground-crossing ability of present tracks 


cannot be improved beyond the records 


achieved as far back as 1917; the de 
sign of spuds, grousers, and treads has 


limited effect on performance. 


only a 

\ radical departure trom the exist 
ing forms was required in order to 
change New 


tracks of unorthodox design have shown 


this situation. types of 
unprecedented promise. 
The 


methods to the 


application ol the proposed 


study of wheel pet 


formance suggests that the form of a 


cross-country wheel should be different 


from the form of a wheel which 


operates on highways. The need tor 


wheels much larger in diameter, and 


narrower, will be required if perform 


ance is to change radically. Such wheel 


forms were not accidentally developed 


} 


and exclusively used by all civilizations 


advent of paved roads—the 


before the 


modern small-diameter “fat” tire has 


been developed exclusively tor highway 


use, 
What is 


is the tire 


speaking, 
Model T 


needed, roughly 


form ofl the old 
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VI aja cr countu pervormance 


is good as or better than the yeep. 
An unlimited tollowing ot this trend 
would lead, ot course, to unacceptably 
large diameter wheels. In order to over 
come this difficulty the idea of a tri 
angular or elliptic stationary tire, pro 
vided with a sliding rubber envelope, 
has been studied. 
Military 
j 


pPaipns and a 


writers claim that cam 


war were lost because 
the “equipment was on wheels instead 
makers are hesi 


of on tracks.” Policy 


tant to procure expensive short-lived 
tracked equipment rather than cheaper 
wheeled vehicles, while designers and 
manutacturers claim that low-pressure 
pneumatic tires can replace tracks. The 
controversy seems to be at its yp ak. 

screntuhic 


From the point of view 


a trac 3 


a low pressure pneumatic tire, and a 


there is no diflerence between 
wheel. All of them can be represented 
as certain areas exercising certain loads 
upon the ground. A preliminary study 
ot the load-carrying capacity of these 
areas and of their tractive forces, with 
reterence to the ground defined in the 
previously described system of values, 
reveals that 

(1) A track can be replaced by an 
appropriate number of appropriat 
wheels only in so far as Hotation is con 
cerned: (2) under most soil conditions 


no number of wheels will ever take the 


pace ol i tra iu ol inh rent 


wheel slippa ze ind lack of traction 


performance dit 


(2) the quantitative 


ferences between tracks, wheels, and 
be determined now in terms 


of previously detined soil 


§ be tactical merit of these values, 
however, has to be determined by 


Thus a major held 


tires may 


| 
yaiues 


operational analysis 


ot study has to be covered betore 


further rationalization of vehicle poli 


cies 1s achieved. 

Che problem cannot be solved on a 
part-time, nonprotessional basis. ‘The 
full-time employment of professionals 
in acro and hydrodynami laboratories 


suggests, by analogy, the necessity of 


establishing a cadre tor a similar pro 


fessional activity in the realm of land 
locomotion. The lack of such an activity 
appears to be in sharp contrast: with 
the great need for mobility. 

Ihe task which lies ahead is a great 
challenge. Present purely technological 
progress will have to be paralleled by 
This, 


order, or on a 


howe ver, 


conceptual progress. 


cannot be done on 


“project" basis, It requires the establish 
ment of a favorable school of thought 


and broad interest by the universities 


and industry in this long-range activity 
The larger the number of “pupils” the 
that one of them 


greater the chance 


will produce the right solution, 





Apparatus for finding stress-strain distribution in soils under wheels or tracks 
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The Helicopter in Combat 


The impact of this versatile aircraft may bring about changes 


in assault concepts for our forces as far-reaching as those 


alread y occasioned by its many and varied utility functions 


HE death rate among U. S. cas 

ualties in the Korean war was 

half what it was in World War 
II. Much of the credit for this sharp re 
duction must go, of course, to the de 
velopment of new drugs and surgical 
techniques. 

The bulk of the credit, however, has 
been given, and rightly so, to the heli 
copter, the use of which permitted the 
rapid lifesaving evacuation of the 
wounded from the front lines to hos 
pital areas. If for no other reason than 
this, the rdle of the helicopter in mili 
tary operations 1s assured, 

The new vehicle need not, however, 
rest on these laurels alone, for new con 
cepts of offensive operations are being 
built around the “flying windmills.” 

The value of the helicopter, both in 
civil and military duties, is derived 
from two flight characteristics: (1) the 
helicopter can rise and descend verti 
cally, which means it can land and take 
off from any area that can encompass 
its dimensions, such as a small clearing, 
a road, the deck of a ship, or a moun 
taintop, and (2) the speed of the heli 
copter can be controlled, from its top 
speed right down to zero, without loss 


of lift. 


N other words it can remain motion- 


less in the air. 

In addition, it can turn on the pro 
verbial dime, fly sideways and back 
wards, and get in and out of tight 
places with ease. 

Because of these characteristics, heli 
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Mr. Bonanno is an aéronauti- 
cal journalist whose articles 
have appeared in the Journal 
of the Franklin Institute and 
in other industrial publica 
tions. His article “Flying Tr: 
angles” about the new delta 
wing aircraft was published in 
the September-October 1953 
issue Of ORDNANCE. 





copter operation ts unlimited by terrain. 
As one helicopter pilot expressed it, “the 
‘copter combines the best features of the 
jeep, airplane, DUKW, truck, LCI, 
crane, and mule.” 

While this is a somewhat enthusiastic 
appraisal of helicopter capabilities, it is 
essentially correct. The helicopter can 
operate in mountains, in marshland, on 
the seas, in the desert, in the jungle, 
and in the Arctic—in short, in any area 
where men may be called upon to fight. 

While other vehicles may do a better 
job in overcoming a particular terrain 
handicap, the helicopter is the only one 
that can do a good job regardless of 
terrain. 

The value of the helicopter in as 
sault operations was proved in Korea. 
On September 18, 1951, for example, 
the first time helicopters were used in 
such an operation in the fighting area, 
a 2,900-foot hill was taken by a heli 
copter assault force. 

Following an assault squad which 


had been dropped from helicopters via 
a knotted rope, a fleet of 21 Sikorsky 
helicopters transported 224 Marines and 
8 tons of weapons and supplies to the 
summit in 4 hours and took the hill. 
Py traditional assault methods this feat 
would have taken two days. Such tacti 
cal forays as “< Jperation Summit” were 
repeated many times before the shoot 


ing war ended 


N addition to providing the vehicle 
for assault, the helicopter can be 
called upon to fill a variety of assault 
support tasks. The helicopter can sup 
ply front-line troops for an extended 
period with food, ammunition, and 
equipment, regardless of the terrain be 
tween the supply depot and the front 
line S. In one Korean operation a single, 
small Bell helicopter kept a combat 
force of 1,000 troops supplied for 5 
days on a hilltop. 

The 4,000-foot hill held by the troops 
was just 6 miles from their supply 
source, but the rugged terrain between 
means 


shuttled 


made delivery by conventional 
impossible. The 
back and forth, hauling 500 pounds on 


each trip, and carrying in a single day 


helicopter 


3 tons of supplies and 12 additional 
passengers. 

Other 
dropping patrols in isolated areas, lift 


support operations include 
ing combat units over terrain obstacles, 
by-passing enemy forces, rapid rede 
ployment of forces, relieving battle 
weary troops, speedy reénforcement of 


weak positions, and a score of others. 
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The armed services, particularly the 
Marines, have been conducting exten 
sive maneuvers using the helicopter in 
amphibious operations. Remembering 
the costly lessons of Tarawa, the Ma 
rines are eyeing the helicopter as a pos 
sible replacement for the vulnerable, 
slow, unwieldy landing craft of World 
War Il. 

The results of the tests conducted 
thus far are encouraging and under 
score the unique abilities of the ma 
chine. A landing operation in which 
the helicopter would play the principal 
role would operate something like this: 

The vessels carrying the assault force 
would be dispersed over a wide area 
rather than concentrated in the manner 
of World War II amphibious opera 
tions, a revision of no small importance 
in view of the capabilities of the 
A-bomb. 

As for the carrying vessels them 
selves, virtually any ship could be 
adapted for such use since the required 
take-off area is a small one. These ves 
sels could, furthermore, anchor well 
outside the range ol shore batteries, say 
twenty-five to fifty miles out, without 
handicapping the operation. The Ma 
rine maneuvers showed it was possible 
to !and an invasion force across 40 miles 
of water in the same time it would take 
landing craft to cover 8,000 yards. 

Helicopters wou'd, of course, be un 
affected by tides and underwater ob 
stacles. The question of their vulner 
ability to air attack is a purely academic 
one since no landing operation would 
be considered without air superiority. 

Even if a landing were attempted 
under such adverse conditions, the heli 
copter would be no more vulnerable 
than the landing craft and would be 
exposed for a shorter period. 

With the helicopter assault the beach 
head and the many difficulties that 
word brings to mind would be practi 
cally eliminated, for the helicopter, un 
like the landing craft, is not stopped by 
a shore line. The helicopter assault 
force could be landed inland in a more 
defensible position. 

Once the force has been landed the 
helicopters could keep it supplied, shut 
tling back and forth from ship to shore, 
bringing in fieldpieces, supplies, and 
ammunition, and returning the 
wounded. Unlike one-way assaults by 
landing craft, gliders, and paratroopers, 

(Continued on p. 872) 
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The helicopter is uniquely suited for antisubmarine operations, and the Bell 
XSHL.-1, above, is the first of such craft specifically designed for this role. 


In assault operations the helicopter can move troops forward or evacuate them 
quickly (above) or enable a commander to inspect entire forward areas (below 
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The Hiller helicopter, above, hops 
over a marshy section of Indo-China 
returning wounded from the front. This 
was one of the first fronts to use 
these craft for evacuation. It is also 
very useful in stringing telephone 
wire, left. The huge Piasecki “Trans- 
porter,’ below, demonstrates the load- 
carrying possibilities of the  rotor- 
winged craft by lifting 40 troops 
or 3 jeeps. It can discharge them 
close to the front lines without 
the need for prepared landing fields. 
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Using helicopters the Marines, above, placed a force atop a strategic hill in Korea and supplied it by the same means 
In arctic operations the helicopter has many advantages over conventional aircraft as indicated in the illustration below 
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the helicopter landing force could be 
moved quickly to another position if 
necessary, or even evacuated entirely if 
the landing proved untenable. 

The helicopter appears to be ideally 
suited for antisubmarine and antimine 
work. It has several advantages over 
conventional that it 
not circle over the target, thereby tak 


aircralt in need 
ing the risk of losing it, and it provides 
a better platform for bombing. 

It has advantages over the airship 
also in that it maneuvers more easily in 
rough air, it can land and take off in 
less space, and it requires no large 
hangar or ground handling crew. 

The helicopter would work well in 
convoys. Any ship in the convoy that 
had thirty square feet of deck space to 
spare could carry its own protection in 
the form of an antisub helicopter. 

The importance that the Navy places 
on the helicopter as an antisubmarine 
weapon was pointed up by its recent 
order for the first helicopter designed 
work, the Bell 


specifically for such 


XHSL-1. 
The heli 


copter are myriad, and new uses for 


utility functions of the 
the machine are found virtually with 
every hour logged. Its most important 
function, apart from evacuation of the 
wounded, and the one which has re 
ceived the greatest attention is rescue 
work, both on land and on the sea, 
where the helicopter is particularly use 
ful in fishing out downed flyers. 

Considerable attention also has been 
focused on the helicopter as the best 
vehicle for work in a disaster of 
A-bomb magnitude, and it will be in 
this type of work that the helicopter 
will admit no equal. 


N such a disaster, when all arteries 

to and from a city would probably 
be choked with traffic and all railroads 
disrupted, the helicopter would be the 
only vehicle capable of bringing in 
supplies and medical personnel quickly 
and flying out the injured. 

Wire laying is a particular specialty 
of the helicopter and one which was 
proved in combat in Korea where, for 
example, one helicopter put a 20-mile 
line over a mountain in less than half 
an hour, The helicopter is not only 
adept at laying wire but is an excellent 
vehicle for area for 
breaks and for making rapid repairs. 

Tests conducted recently by the Sig 


patrolling the 
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In addition to stringing wire, the heli- 
copter can emplace the poles as well. 


nal Corps at Fort Monmouth, N. a 
revealed the helicopter to be capable, 
not only of placing wire, but telephone 
poles as well. Using a Piasecki H-25 
“Army 
was flown to the area and landed. 


Mule,” the wire-laying crew 


The helicopter pilot then flew back 
for the poles, which were of sectional 
aluminum construction and were car 
ried beneath the helicopter in a sling. 
The poles can be carried horizontally 
and landed for the ground crew to set 
up, or they can be carried vertically 
and lowered into the holes. 

Then the helicopter began the wire 
laying operation, dropping the wire 
neatly over the cross bars of the po'es 
where it was fastened by the linemen. 

The helicopter has begun to compete 
with the jeep as a command vehicle, 
permitting a commanding officer to in 
spect, in a short time, the entire area 
of his command. The helicopter is also 
ideal as a communications vehicle and 
mail carrier. It has also proved promis 
ing in aérial photography and mapping, 
in engineering and artillery survey 
work, and for meteorological opera 
tions. 

Since it has proved itself as a pest- 
spray vehicle in civil use, it may do a 


similar job in germ-war decontamina 
tion work. 

While the helicopter operates equally 
well in all types of terrain it exhibits 
many added advantages over conven- 
Arctic, 
increasing strategic and tactical impor 


tional aircraft in the an area of 


tance. 


helicopter, for example, is not 


ib bee 
hampered by heavy snow on run 


ways, it is easy to hangar since its rotors 
can be removed, it is not as vulnerable 
to high winds as conventional aircraft, 
from its rotors 


ice can be removed 


easier than it can be removed from 
wings, and, finally, in bad weather the 
helicopter pilot can “sit down” just 
about anywhere until the storm passes. 

Despite the many functions the heli 
copter can perform as well as or better 
than other vehicles, the surface of its 
been scratched. 


abilities has only just 


As helicopter shortcomings—and there 
are many—are lessened, the helicopter 
will be found useful in many tasks now 
beyond its scope. 

Perhaps the most important of these 
limitations is range. The average range 
of helicopters in use today is about 200 
to 400 miles. As this range is increased 
so will the military usefulness of the 
helicopter. 

Speed offers another challenge to 
helicopter engineers. Average cruising 
speeds of today’s machines are under 
100 m.p.h., admittedly high when com- 
pared with a 5-ton truck—and the com 
parison is a valid one—but not very 
high when compared with even a C-47, 
and the comparison is again valid. 

The load-carrying ability of the heli 
copter also leaves much to be desired. 
The top load carrier in general use to 
day can haul slightly more than two 
tons, or fifteen troops. The newly un 
veiled Piasecki YH-16 “Transporter” 
goes a long way toward overcoming 
the load handicap. This giant helicopter 
can carry 6 tons, or 40 troops. 

There are other “bugs” to be worked 
out and other improvements to be 
made. Not the least important draw 
back of the helicopter is cost. They are 
expensive, but in view of their potential 
the money seems well spent. 

There is no doubt that the helicopter 
is a military figure to reckon with. At 
the least it is a valuable work horse; 
at best it opens new concepts in assault 


operations. 
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Powder Metallurgy 


A new and emportant industry is growing up in the United 


States based on the art of transforming metal powders rapudly 


and economically into useful objects by pressing and sintering 


OWDER metallurgy, the art of 
transiorming metal powders into 
useful objects by pressing and 
sintering, has developed in this country, 
and in Europe too, to the point where 
it is no longer regarded as an art but 
as a recognized industrial technique. 

Moreover it has become highly com 
petitive to die casting, screw machin 
ing, 
metal-forming methods. It has 
that 


metal powder 


stamping, and other precision 
been 
estimated there are five million 
parts now being pro 
duced each day. 

What is the metal-powder industry? 
It consists of the producers of metal 
powders, the fabricators of useful ob 
jects trom this material, the manufac 
turers of powder-metallurgy equip 
ment, and, of course, the ultimate con 


sumer of metal-powder parts. 


LL the metal powders are produced 
domestically, though iron powder 
is also imported. Parts fabricators are di 
vided into two categories: “custom,” 
or thoses that make parts’ to order, and 
“captive,” or those that make parts for 
their own consumption. 
Because of the comparative newness ol 
this industry and the scarcity of know 
how, consultants 


play an important 


role. Of course, in dis€ussing any in 
dustry, one cannot ignore the customer, 
the final user of the product who, in 
this case, COM PTIse $ a Vast mass produc 
tion industry geared to meet the world’s 
greatest civilian and military needs. 


To obtain some idea of the magni 
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tude of growth of the metal powder 
industry, let’s examine the powder-con 
sumption picture. Copper powder is 
currently being used by American in 
dustry at the average rate of two mil 
lion pounds a month, almost twice as 
much as five years ago. By far the bulk 
of this goes into the manufacture ol 
self-lubricating bearings, mechanical 
parts, and friction materials, 

Five years ago this country was con 
suming about a million pounds of iron 
month. ‘Today, iron 


powder each 


powder is being consumed at the 
monthly rate of about 2,500,000 pounds 
than half of it 
the manufacture of bearings and parts. 


Another way to look at the growth 


with more into 


yoing 


of iron-powder usage is to examine the 
A sur 


Powder As 


capacity available to produce it. 
Metal 


ociation last spring revealed that iron 


vey made by the 


powder production capacity in the 


United States and Canada was over 
2,200,000 pounds a month, Let me em 
phasize that this does not include im 
ported powders which ofr consuming 
a considerable extent. 


that 


industry uses to 

The 
additional capacity, then under actual 
that 


survey revealed further 


construction, amounted to twice 


that in iron-powder 


this 


1954 


production capacity in 


higure, so 


country 


should exceed six million pounds a 
month, 

There are seventeen manufacturers 
of powder-metallurgy-grade metal pow 
ders in this country, and we are cur 
rently also using imported powders 
from tour Kuropean countries. 

From all this it becomes apparent 
that we are definitely not in short sup 
ply as far as powders are concerned. 
Now let's look at the fabricators. 

It is difficult to depict the growth of 
the metal-power industry by showing 
an increase in the number of fabricators 
of metal-powder parts. The number of 
increased 


custom fabricators has not 


markedly, contrary to what might 


normally be expected. 
{pon facts are that new companies 

are being formed more or less regu 
larly, but these only serve to compen 
sate for those that are being absorbed 
either by metalworking concerns de 
siring to add powder metallurgy to 


their facilities or by mergers of small 
companies to form larger units. 
There are now some seventy-five 
plants in the United States fabricating 
parts from metal powders, exclusive of 
of flake 
powde rs and other special applic itions., 


The re 
that the 


those devoted to the use metal 


are till otmer ways which 
metal-powder industry 
Most 


become big 


show 
is well out of the infant phase 


industries, when they 


enough today, join together in trade 


associations to work out problems that 
was only 


are mutually troublesome. It 
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that a small 


this 


ten years ago group ol 
took that 


Powder 


industry 
Metal 


Today, there are fitty-two 


‘ ompanies in 


step and formed the 
\ssociation 
companies represented in that associa 
tion 
The 


mulygates standards for the industry and 


issociation develops and pro 


sponsors meetings to promote the ex 
change of information and to help those 
the ad 
powder 


outside the industry discover 


vantages and limitations of 
metallurgy. It also computes. statistical 
data to serve as a guide to the eco 
nomics of the industry. 

lo aid in achieving these objectives 
the association has been formed into 
divisions, each representing a specifi 
phase of the industry whose partici 
pants have specific problems in com 
mon. Thus far it has a Powder Pro 
ducers Division, a Fabricators Division, 
and an Electrenic Core Division. 


The 


more 


standardization and, 
this 
need, is strong evidence of a maturing 


need for 
important, realization of 


industry, and this has certainly been 
the case with the metal-powder indus 
the Stand 
Metal 


Association, beginning in 
total 


try. Standards initiated by 
Powder 
1945, 
number and embrace 


ards Committee of the 
now 
sixteen in 
practically all phases of powder metal 
lurgy, including electronic cores. 

In addition, the American Society 
for Testing Materials has an active 
standardization program for this in 
dustry in the form of Committee B-o 
which is acting in concert with 
M.P.A.’s Standards Committee. 

The applications which gave powder 
metallurgy its start—those which uti 
lized the unique characteristics of the 
familiar to many. 


technique—are now 


Today, those industries are well 


founded. 


pies refractory metals such as tung- 
molybdenum at the mo 


sten and 
ment are produced most economically 
their 


by reduction to powder from 


oxides and then formed to shape. 
Cemented carbides can be produced 
only by powder metallurgy. 

The same applies to self-lubricating 
bearings made from bronze, ‘iron, and 
stainless steel, as well as bronze, alumi 
num, and stainless-steel filters and 
other controlled permeability materials. 
There is no other way to make these 


unusual products, 
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The radio, television, and electronics 
industries consume a considerable quan 
tity of iron powder for the production 
of cores and yoke coils. Sintered per 


manent maynets, pole pieces, rotors 


ind stators have been in production for 


many years. There are ten electron 


core manufacturers in this country who 


produced more than 187, 


last year 
000.000 COTes, 


Friction materials, such as those 


where graphite and silica are sintered 


with copper, iron, tin, and lead, are 


used in nearly every type of power 


transmission unit from automobiles 


and farm tracters to heavy bombers 


and supersonic jet fighters. 
| LADES for jet turbines with ex 
tremely good erosion resistance and 
phenomenally low creep are made from 
copper impregnated sintered iron. Pre 
cision rotating bands for artillery shells 
are being made of low-density sintered 
iron impregnated with parafhn wax for 
continuous lubrication of the gun tube. 
Tungsten and silver, copper and lead 
immiscible by 


metals melting oO1 


those with widely divergent melting 


points—are easily combined by powder 
metallurgy. 


When it 


process was used mainly on mass-pro 


was first introduced, the 
duced, low-strength parts with broad 
dimensional tolerances. But significant 
advances have been made within the 
past few years and the field of applica 
tion very substantially broadened. 

Responsible are improved powders, 
alloy powders, better presses and die 
design, carbide dies and liners, and 
added operations such as coining or 
repressing and copper or brass impreg 
nation. 

Tolerances now approximate those of 
most established production processes, 
Metal-powder parts are being held to a 
tolerance of plus or minus 0.0005-inch 
by sizing or coining. In parts with the 
largest dimension less than two inches, 
a radial tolerance of plus or minus 
0.001-inch and a tolerance in the direc 
tion of pressing of 0.005-inch can usu 
ally be obtained by simple pressing and 
sintering. It follows, of course, that the 
closer tolerances are secured at a price. 

But with these advantages we must 
also recognize certain limitations. Metal 
powder parts cannot be designed with 
undercuts, reéntrant angles, and holes 


vertical to the direction of pressing. 


These problems can be circumvented, 
instances, by designing to a 


blank 


machining this with conventional ma 


in many 


semifinished and then finish 


chining operations after sintering. 


An example of this practice is a 


brass fuze component of which mor 


than one hundred million have been 


produced with a reported monetary 
saving of more than ten mitlion dollars. 


The had 


1951, on an automatic 


piece been made, prior to 


screw machine. 


There are many more military tuze 
components in production, many more 
are under development, and nearly 
every one is an example of how powder 
metallurgy has trequently and profit 
ably displaced the automatic screw ma 
chine or die casting. 

Describing the dislocations of mate 
rials and tools caused by military pro 
duction demands in emergencies, a con 
sultant on powder metallurgy to Frank 
ford Arsenal recently said that in 1951 
there was only one special gear shaper 
in all the United States in which cer 
tain special noncircular precision gears 
could be made. This shaper produced 
one gear every 15 minutes—32 per day 
and 4,000 pairs were required for 
the fire-control instrumentation on the 


Patton tank. 


TPYHREE metal-powder fabricators, he 

reported, said they could be tooled 
within thirty days and would deliver 
all 8,000 gears in less than one day's 
production on a single hydraulic press. 
The 


dollar each, against a cost of over three 


highest cost estimate was one 
dollars as produced on the shaper. 
This consultant also reported that 
during the past fifteen months four 
Mso1 


time fuze have been approved tor pro 


components of the mechanical 
duction and are, in fact, in production. 


Five additional components are cur 


rently under test in more or less final 
stages, and as soon as specications are 
prepared they will be released for pro 
duction. 

At current production schedules and 
at current prices, he pointed out that 
there is a saving of five million dollars 
Msor that 


additional 


on parts “in the fuze and 


there will be an estimated 


saving of at least four million dollars 
a year. 
Availability of 


many engineers, who might otherwise 


raw material caused 


to consider the use of 


not have done it, 
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sintered iron because a number of the 


basic metals have been hard to get 


much of the time since the war. The 
availability of iron powder forced them 
to give it consideration and also forced 
them to gamble on its use since, in 
some cases, it was the only way pro 
duction of finished goods could be con 
tinued, 


The 


gency applications were quite success 


great majority of these emer 
ful and have not been changed back to 
their original material since the short 
ages have disappeared. The continued 
success of these emergency applications 
confidence in 


that 


has also created engi 


neers’ minds so they are more 
willing to consider and use it in more 
critical applications. 

One of our leading business-machine 
manufacturers now has more than 
ninety different metal-powder parts in 
production and still more than that 
number in process of tooling up for 
production. This one company alone is 
now producing metal-powder parts at 
a rate of over thirty-six million a year 
-and all for use in its own business 
machines. 

The automobile market is the largest. 
There are a minimum of twenty-five 
and as high as one hundred or more 
sintered parts in a passenger car 
Counting replacement parts, it has been 
that total 


automobiles will probably be four hun 


estimated production for 


dred to five hundred million pieces 
this year. 

These pieces are used in many places 
in the automobile and are about evenly 
bronze and steel. 


divided between 


Bronze bearings are used in water 
pumps, oil pumps, distributors, starters, 
generators, windshield-wiper motors 
and connecting links, heaters, defrost 
ers, transmissions, door hinges and 
latches, power-window lifts, power-seat 
adjusters, convertible-top linkage, radio 
static eliminators, and others. 

INTERED steel is used for oil-pump 
gears tor the engine, power steering, 
and automatic transmissions; pistons 
and valve guides for direct-acting shock 
absorbers; camshaft spacers and thrust 
washers, valve guides, clutch-spring 
guides, windshield-wiper parts, direc 
tron indicators, door lat hes, clox ks, and 
other components. 

Perhaps the increased use of metal 


powder parts can be attributed in part 
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to the fact that designers are just now 


beginning to recognize the advan 


tages of powder metallurgy—some of 


them admittedly new-found advan 
tages. They are beginning to consider 
the use of metal-powder parts in the 
early stages of design rather than alter 
the design is “frozen,” when the ad 
vantages ol powder metallurgy cannot 
be used to their fullest extent. 

The 


actually saw its greatest early develop 


science of powder metallurgy 


ment in I urope, I urop. an powde r 
metallurgists evolved the theories which 
today are the basis tor our own indus 
trial applications of powder metallurgy. 
But the last war upset this relationship. 
This country was forced to become in 
dependent of European industry be 
cause powder metallurgy became indis 
pensable in wartime. 

This method of making parts vir 
tually eliminated losses of strategic ma 


terials in the form of scrap and either 





“Powder metallurgy as a sci 
ence and powder metallurgy 
as an industrial process both 
developed more o1 less simul 
taneously, one contributing to 
the other—the theorists work 
ing hand in hand with the 
plant metallurgists Neither 
one ever far outdistanced the 


other.” 





eliminated or materially reduced the 
need for machining operations which 
were not only costly and time consum 
ing but in a machine-tool- and labor 
scarce period were practically unavail 
able. 

During the war this industry ex 
perienced its greatest growth, After the 
war we profited from our experience 
and not only expanded the field of ap 
plications from self-lubricating bearings 
and other uses unique to the art but 
entered into competitive fields such as 
the manufacture of cams, gears, and 
other machine parts. 

This natural expansion brought with 
it the need for further basic research, 
a need which was met in this country 
by a growing nucleus of powder metal 
lurgists, graduated from our own tech 
nical schools and trained in our own 
plants. The source of “know-how” was 


further supplemented by powder metal 


lurgists coming to this country trom 


abroad in search of opportunities 


} ROPEAN industry, atter the wat 
4 was hard put to return to tts original 
high standard with research and devel 


opment as the primary goal and with 


production and application of secondary 
Industry virtually 


significance. was 


bombed out of existence in Germany, 


With the 


le yinning ol 


| rance, and | ngland StI 


of the armistice and the 


the cold war it had to be reéstablished 


and gotten back into production 


Basic research, then, was under 


standably relegated to the sidelines in 


Europe not ivnored but postponed 


So today basic research in powder 


metallurgy has largely become an 
American responsibility both by detault 
and by demand—the demand ot a 
healthy, 

There 


years apo 


young, independent industry 


was a time not too many 
when any one acquainted 
with powder metallurgy spoke of it in 
terms shaded with a decided European 
accent. Today, this evidence of Old 
World charm is disappearing trom the 
American scene, but only because today 


there are more American metallurgists 

entering the metal-powder industry 
More powder metallurgists are being 

universities 


Student 


graduated from American 
and colleges than ever betore 
engineers are more interested in pow 
der metallurgy because this is a grow 
ing held offering the challenge ot new 
lot of 


horizons and, for a students, it 


offers an interesting possibility to do 


thesis work in a less 
held. 


The metal-powder 


more o1 virgin 
industry in the 
United States is young and virile and 
still must, on occasion, look to its Euro 
pean peers, but it is one which ts 
rapidly becoming independent and self 
sufficient in all respects. 

As evidence in support ol this is the 
fact that American industry this year 
will use more than seven times as much 
iron powder for powder metallurgy ap 
plications than all of Europe's industry 

Thus we have the picture ol the 
metal-powder industry today. It is one 
robust adolescent, still 


ot a yrowing 


rapicly and suffering from growing 
pains, but with an outlook for a ong 
litetime of accomplishment ahead and 
one which is surely taking its 

the society of industries that have 


since established their places. 
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The Recoilless Gun 


A résumé of the development of this unique arm from its 


carl y beginnings through a number of foreign experiments 


lo ats present position as an emportant modern weapon 


NDOUBTEDLY the 


of the recoilless gun is lost and 


invention 
forgotten somewhere in the 


misty past. It was probably an en 
tirely unintentional development any 
way, and the onlookers were undoubt 
edly too busy trying to extract bits and 
piece of the rear end of the barrel from 
the firer’s anatomy to record that the 
gun hadn’t—in the conventional sense, 


kicked. 


Probably the most amusing of the 


anyway 


early attempts to reduce recoil was the 
“invention” of a breech plug with a 
coned, recessed face instead of a flat 
surface presented to the powder gases. 
The that 

since the gases would thus be directed 


inventor was convinced 


against slanting surfaces—recoil would 
be materially reduced. 

One of the earliest recorded recoil- 
less guns was an English piece pro 
duced in 1844. The Illustrated London 
News of October 26, 1844, pictured it 
(a small 
looked like a child's toy wagon and 


cannon mounted on what 
carrying a telescopic sight) with one of 
those descriptions which clearly indi 
cated that was on its 


war way out 


again: 


en IE Society of Practical Science, 
and Private Military School of a 
New Noble Warfare, 


having for its objects the advancement 


and Science of 
of science and the establishment of uni 
versal peace, and the placing at the com 
mand of our young and beloved Sover 
eign such a tremendous machinery of 
her Majesty to 


warfare as to enable 
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Mr. Marsh is a well-known 
authority and writer on for 
cign weapons. His article 
“How Good Is Soviet Ord 
nance?” appeared in the July 
August 1953 tssue of this 
magazine. 











maintain universal peace” produced the 
gun and fittings. 

“The implement which excited the 
most attention was a cannon upon the 
principle of nonrecoil, which was fired 
several times with a strong charge of 
powder, without any recoil, or certainly 
not more than a quarter of an inch” 
(italics are mine). 

The inventor of the gun also demon- 
strated his safety shells which were “let 
fall several times, when only the cap 
exploded,” which certainly must have 
endeared him to the bystanders! 

In Colonel Anderson's “The Mode of 
Manufacturing Gunpowder at Ishapore 
Mills” (London, 1862, Weale), edited 
by Lieutenant Colonel Parlby, there is 
an account of Parlby’s experiments of 
years earlier in He se 
musket barrel and 


a few India. 
cured an ordinary 
provided a new ignition vent at about 
its midpoint. The charge was then 
placed adjacent to the new vent, the 
rear half of the barsel being left empty, 
and the charge was fired. 

Although this was not entirely recoil 
less, Parlby found that the projectile’s 
penetrative power was only slightly re 
duced, but where the unaltered musket 


barrel, conventionally loaded and fired, 
required a 50-pound weight to keep it 
from recoiling, the converted barrel 
required only a 7-pound weight. 

The first true recoilless gun was ap- 
parently that invented by G. P. Hard- 
ing in England in the middle 1860's. 
As described by “Stonehenge”—J. H. 
Walsh 


Gun 


in “The Modern Sportsman’s 
Rifle” “The Field,” 
London, 1884): 


and (Cox, 


OO PY HE effect of air resistance in a 

gun barrel was turned to account 
some twenty years ago by Mr. G. P. 
Harding in the production of what was 
called a ‘nonrecoil gun.’ It was certainly 
a curiosity in its way, but apparently 
not of much practical value. 

“It was simply a tube, open at both 
ends, the charge being put in the 
center, with a wad behind it, and a 
second wad placed further toward the 
end of the barrel, so as to shut in air 
between the two in much the same 
manner as it would be in a gun plugged 
by snow. 

“When the charge was fired, the 
shot was driven out at one end of the 
barrel, but the wads still remained in 
at the other; and a gentleman who wit 
nessed some of the experiments in 
formed me that he saw the gun bal 
anced on some support, and when the 
charge was fired the barrel remained 
unmoved.” 

In 1911 Comdr. Cleland Davis, 
U.S.N., applied for patents on what 
was to become the “Davis Gun” of 


World War I. It was, in effect, a rifle 
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and shotgun hitched together along 
rifled 
rel pointing forward, the smoothbore 


a common centerline, the bar- 
pointing to the rear. 

The charge 
the rifle, the 
powder, and then the mixture of lead 


a solid projectile tor 
interposed propellent 
shot or lead dust and grease for the 
smoothbore—was placed at the joining 
of the barrels. Ignition was electrical. 
Davis, a 


smallest 4o-mm, of 


TT 1E 
“2-pounder,” was ten feet long and 


weighed only seventy-five pounds. “It 
may actually be fired from the shoulder 
with less inconvenience than the ordi 
nary high-power rifle,” said one con 
temporary writer. 

The 


weighed 130 pounds, while the big 


intermediate ‘‘6-pounder”’ 
“2inch” or “12-pounder” weighed 210 
pounds. (Four-inch and five-inch guns 
were also tried and found workable, 
but the two-, six-, and twelve-pounders 
were the only ones to see service, SCV 
eral hundred being used in U.S. Navy 
service or shipped to allied nations.) 
The gun was operated by movement 
of a handle which rotated the rear bar 
rel to unlock, then withdrew the bar 
rel from the locking ring and swung it 
down and to the right. 
The had 
paratively countercharge, usu 
ally of lead shot. Charles J. Cooke 
(U.S. Patent 1,380,358) returned to the 
Harding idea of using the gases them 


Davis gun used a com 


“solid” 


selves as the countercharge. Cooke, 


however, knew what he was doing, 


and why—and it was recoilless guns of 
the Cooke type which played a major 
role in World War II and in the Ko 
rean campaign. 

It might be mentioned in passing 
that there are various vague references 
to experimental European recoilless 
guns made from conventional artillery 


pieces having their steel breechblocks 


replaced with wooden ones. These can 
hardly have been very successful, and 


certainly they did not survive as a cla‘s. 

In the middle 1930's, as mobile war 
fare went from book to battlefield and 
as airborne troops became increasingly 
important, the new armies required 
Ob 


viously the recoilless gun offered a pos 


lighter accompanying artillery. 
sible solution to the performance weight 
problem. Both Germany and Russia 
turned to the design. 

The 


76.2-mm. piece with a combined bar 


Russian recoilless gun was a 


rel and counterblast-tube length of 
slightly over seven feet. This weapon 
had a counterblast tube swinging to 
the right and down around a massive 


bolt When 


was 


pivot below the barrel. 


closed, the counterblast tube 
further locked to the barrel by mating 
flanges at the top. The weapon had a 
range of some 7,000 meters with a 
10.3-pound shell. 

The cartridge case was a special type 
with a side-mounted primer and a 
pressed cardboard “blowout” base, The 
known specimen of this gun is fitted 
with a shield and carried on a “naval” 
cone mount, Perhaps it was to have 
been mounted on one of those sleds so 
dearly loved by the Russians for winter 
war. 

Since this gun was taken during the 
Russo-Finnish fighting during — the 
winter of 1939-1940 it has a claim to 
fame as the first of the type used in 
modern wartare. 

The Germans went in for recoilless 
guns on the grand scale. So many dif 
ferent companies and branches within 
companies were engaged in this work 
that apparently no one knew just who 
was doing what! The work was initi 
ated in 1937. 

By 1944, 


“powder-eaters” 


when their reputation as 


made it necessary to 


place drastic restrictions on their ser\ 


A 75-mm. recoilless rifle in support of infantry in Korea (Army photo). 
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ice use, at least four types of infantry 
recoilless guns had been placed in serv 
ice. Most of these were of Rheinmetall 
design. 

The LG-1-Rh, later designated the 
LG-40, was a 75-mm. gun with a range 
ot some 6,800 yards. Weighing 325 
pounds complete, it was 45 inches over 
all with a 29.5-inch barrel. It used the 
Rheinmetall horizontal sliding breech 
block carrying the counterblast nozzle, 
but, unlike later Rheinmetall designs, it 
had a_plastic-based cartridge with a 
centerhre primer. Erosion of the hiring 
pin thus placed in the middle of the 
counterblast 


resulted in abandonment 


of the design. 
The wide use of these guns—trom 
Crete to Finland and from May 


to very 


1Q4! 
the end of the war 
makes almost incredible the reported 
Statement ot 
that 450 made, ol 
Rheinmetall made 170! 


nearly 


Rheinmetall 
were 


one official 


only which 


first of the 105-mm. recoilless 


introduced by 


Te 


guns Germany was 


the LG-2-Kp (perhaps a Krupp de 
sign?) with a breech system very similar 
to that used on the Russian recoilless 
gun. Later known as the LG-4o 10.5 
cm., it measured 6 feet 3 inches overall 
and weighed 850 pounds complete. 
Maximum range was in excess of 6,000 
yards. It, unlike the 75cm. LG-g4o, 


used a cartridge case with a side 
mounted 


Another 


primer, 


15mm, gun, variously 
known as the LG-2-Rh, the LG 40, and 
the LG-42, was a return to the Rhein 
metall breech design. Heavier (1,200 
pounds) than the LG-2 Kp, it used the 
same ammunition, Two versions were 
in use: one, the LG-go-1, used a cast 


light-metal mount, which was pre 
ferred, while the other, the LG 40-2, 
had a welded steel mount 

Biggest in the series was the 150 
mm weighing around 1,400 pounds 
in firing order and projecting a shell 
of about go pounds. It has been vari 
ously described as the LG-290 and the 
LG-292. Rheinmetall officials indicated 
that the LG-292 was the experimental 
type, service 
LG 42. 


As the size of the 


types he Ing cle signated 


guns increased, 
held complaints were heard about the 
weight of the gun and ammunition in 
the case of the 150mm. The lighter 


guns were inveighed 


apainst largely 
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because of the -terrific report upon fir 


ing, particularly at higher altitudes, 
but apparently the using troops were 
willing to put up with that in order to 
take light 


advantage of the guns’ 


weight, yreat power, and ease of 
handling (the LG-go’s could be mad 
ready for firing in two minutes flat, for 
example). 

Some 


recoilless 


ittempts were made to mount 
AFV chassis. It is 


particularhy 


guns on 
fortunate for us that these 
the project involving putting the 150 
mm. on a light, full-tracked vehicle 
had not progressed beyond the proto 
type stages by the war's end. 
Rheinmetall-Borsig developed recoil 
less guns for other services, too, No 
table DKM 
Marine—in two versions: the DKM-43 
in 8.4-cm. for use on light patrol craft 


were the Dusen-Kanone 


and the giant DKM-44 in 280-mm. 


Stale used the Rheinmetall hori 
zontally sliding breechblock with 
both 
nipped in development by the end of 
the war. The DKM-44 was still only in 
its early tests, but the DKM-43 was 


counterblast nozzle, and were 


almost ready to go. 

An 88cm, gun firing a 20-pound 
projectile at almost 2,000 feet a second, 
the DKM-43 had a barrel over g feet 
iong and weighed some 770 pounds, It 
was to have been fitted with an exten 
sion for the counterblast nozzle to 
carry the blast clear of adjacent ship 
board installations, a measure presum 
ably dictated by the results of experi 
ments carried on initially with a stand 
ard 10o5-mm., recoilless gun as a guinea 
pry 

The DKM.-44 280-mm. would have 
fired a zoo-pound shell at a muzzle 
velocity of 2,450 feet a second (German 
sources hint at 
Unlike the DKM-43, which was to use 
mechanically — fired 


2,600 feet a second). 
a side mounted 
primer, the DKM-44 was to have used 
electrical ignition. 

Rheinmetall also produced aircraft 
recoilless weapons. Lieut, Col. George 
M. Chinn, in his work 
“The Machine Gun,” has described the 


Device 104 and the SG-113, both air 


monumental 


craft devices of the type using a mas 
sive cartridge case as a “counterprojec 
tile.” The 


yun hiring a 1,500-pound armor-pierc 


Device 104 Was a 14-inch 


the cartridge case weigh 


Total 


ing projectile 


ing about the same amount. 
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weight of the loaded unit, including 
barrel, was almost eight tons. Muzzle 
velocity of the projectile was in excess 
of 1,000 feet a second, It was to have 
been carried by a Dornier-217. 

“The other type of non-recoiling air 
craft cannon used by the Germans was 
mounted vertically in batteries and was 
known officially as the SG-113A 
the counterprojectile in this arm was 
also the cartridge case. It was designed 
attack tanks 


air. The FW-190 was used to mount 


primarily to from the 
these 45-mm. cannon.” 

Two other Rheinmetall recoilless air 
craft weapons were the DUKA 50 and 
the DUKA 88. Data and descriptions 
of these guns are contradictory, and 
little is known of them. 

It is known that the DUKA &8 was 
not placed in service because of exces 
sive weight and blast, which seems to 
have been the fate of all the larger 
German recoilless aircraft 
This gun 


ment project paralleling the DKM-43. 


Ww eapons. 


may have been a develop 


There is some reason to feel that the 
DUKA 50 was a repeater, in which 
case it may have been related to the 
MK-115. 

The Rheinmetall MK-115 


most remarkable of all. Its 


was the 
counter 
blast channel, instead of being axially 
aligned with the bore, opened off the 
top of the bore ahead of the chamber 
whence it led rearward above an auto 
matic feed only to dip down so that 
its final rearward turn put it almost in 
line with the bore, its venturi nozzle 
aimed directly to the rear. 

A gas-operated locking and ramming 
mechanism completed this weird de 
vice, It is reported that the Germans 
were experimenting with nitrated pa 
per cases for it, but the thought of 
trying to run paper artillery ammuni 


tion through an automatic ramming 
mechanism is enough to give any ord 
nanceman cold chills. It was a s5-mm. 
weapon. 

The Japanese apparently missed the 
boat on recoilless weapons. Found at a 
Japanese army proving ground after 
the war were the forlorn relics of their 
ventures into the field, two 81-mm., and 
one 105-mm. recoilless guns, apparently 
the only things of their kind in the 
whole archipelago. 

The two 81-mm. guns were slightly 
different inches overall 


one Was 73 


with a 7.5-inch-diameter counterblast 


nozzle, the other was 67 inches overall 


with an %.25-inch-diameter nozzle. 
Both were smoothbored and both were 
muzzle-loaders, apparently made from 
converted mortars and very possibly 
designed to use modified mortar am 
munition, since they had center-fire 
hiring mechanisms. 

The development of recoilless guns 
United States has 
quately covered in such works as Maj. 
Gen. G. M. 
World War II” 


Orpnance, particularly in the Studler 


in the been ade 


Jarnes’ “Weapons of 


and in past issues ol 


and Hedge articles in the September 
October 1945 issue (Vol. XXIX, No. 
152). 

Since World War II development of 
recoilless guns has been considerable 
means confined to the 
The 
ample, unveiled their new 


March 
sembles the U.S. 


and by no 
United States. French, for ex 
recoilless 
closely re 


75-mm. in 1951. It 


75-mm. but uses a 
special light high tripod. 
LSO Chinese 


Communist forces introduced their 


early in 1951 the 
57-mm. recoilless rifles. (An apocryphal 
story recounted by J. P. Conlon, recently 
of the Land of the Morning Calm, has 
it that in 
weapons the CCF in one case clobbered 


demonstrating the new 


several squads with the back blast and 
had 


the business end of the gun, reversed 


then, convinced that it mistaken 


it for one more try—and one more 
squad!) 

The CCF 57-mm. looks enough like 
the U.S. s7-mm. to be its rather bat 


tered twin brother. Reportedly, the 
CCF proposes to use it as an antitank 
weapon. 

At the time of writing, the most 
recent recoilless gun is the British BAT 
(battalion antitank) 120-mm. recoilless 
rifle. Weighing 2,200 pounds in firing 
mounted on 


order, it is a low-slung, 


2-wheel carriage designed for high 
speed towing. The towing gear is at 
tached to the gun’s muzzle. The breech 
mechanism included a vertical falling 
block carrying the counterblast nozzle 
and having a loading tray mounted 
atop the block and nozzle. 

This is an interesting weapon, but it 
must be recorded that a weight of 
2,200 pounds for a 120-mm. gun will 
almost certainly be compared unfavor 
ably with the 1,400 pounds of the Ger 
man 150-mm. gun, 
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CONVAIR GLOBAL 
Lift 


ANYTHING, ANYTIME, | | , en 
ANYWHERE! . | b 


FLYING PROOF of Convair's versatile engineering skills...Navy P5Y 
(above). world's largest and fastest turboprop seaplane .. . and the Air Force 
XC-99, holder of more cargo records than any aircraft in aviation history ! 
A cargo version of the PSY — the R3Y “Tradewind"— is now in production 


lhoe ts a solution to loektics and mobility/ 


Today Convair engineering is giving air cargo 
planning priority equal to the development of aerial 


In this age of atomic power and supersonics, stock- 
piles and long, slow surface supply lines can cost 
a nation its freedom. Eleven years ago Convair 
realized this and began to develop cargo-transport 


aircraft to give logistic support with anything, any- 


weapons for strategic retaliation and defense. 
Watch for new airlift achievements through engi- 
neering that aims at the maximum of air power 


time, anywhere. Convair even water-based the idea! ... Engineering to the Nth Power! 


j 
‘ 
; 
-~ 
SAN DIEGO AND POMONA, CALIFORNIA 


As a transport-trainer for the U. S. Air Force, FORT WORTH AND DAINGERFIELD, TEXAS 


the Convair is setting new records for versatility and 
performance ... another evidence of Convair's ENGINEERING TO THE Nth POWER 
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LeBlond contouring 
lathe saves 151 hours 
per roll-turning job 


... with help of 
TIMKEN bearin gs 


OT too long ago it took a large eastern 
N steel works 245 hours to machine a set of 
mill rolls used to shape structural steel. Now, 
the time’s been slashed 61.7%. A LeBlond Roll 
Contouring Lathe, with spindle mounted on 
Timken® tapered roller bearings, does the job 
in 94 hours. 


The spindle is held rigid and in accurate 
slignment because the tapered construction 
of Timken bearings enables them to take both 
radial and thrust loads in any combination. 
Their tapered design also permits pre-loading 
to any desired point to prevent chatter. 


Timken bearings give the spindle extra load- 
carrying capacity because of line contact 
between their rollers and races. Friction is 
practically eliminated by the true rolling 
motion and incredibly smooth surface finish 
of Timken bearings. Long-lasting precision 
is assured. 


Timken spindle bearings are precision 
bearings made specifically for spindle appli- 
cations. Timken bearings are available with 
runout tolerances that can be held to a maxi- 


“R. K. LE BLOND 
MACHINE TOOL 
COMPANY mounts mum of 75 millionths of an inch. 
the spindle of its , To get these advantages, always specify 
roll contouring . Timken bearings. And for help in designing 
lathe on Timken your bearing applications, call on our engi- 
bearings to assure * neering department. We may be able to help 
accuracy and ; you devise a better way to do the job. The 
long life. ; limken Roller Bearing Company, Canton 6, 

Ohio. Canadian plant: St. Thomas, Ontario. 
Cable address: ““TIMROSCO”", 


) This symbol on a product means 
its bearings are the best. 


MAGNIFYING GLASS INSPECTION OF EVERY ROLLER! 


Every one of the over one 
billion Timken bearing 
rollers produced every 
year is inspected with 
powerful magnifying 
es glasses to detect surface 
flaws. It's just one example 
TAPERED ROLLER BEARINGS of how the Timken Com 
pany insures uniform high 
quality 


a . 


TRADE-MARK REG. U. 5 ‘ 


} wl / 
NOT JUST A BALL) NOT JUST A ROLLER C— THE TIMKEN TAPERED ROLLER O— BEARING TAKES raoiat @) AND THRUST —-@)- LOADS OR ANY COMBINATION we 
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